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ABSTRACT 
RESPONSE & RESISTANCE: A COMPARISON OF MIDDLE CONNECTICUT 
RIVER VALLEY CERAMICS FROM THE LATE WOODLAND PERIOD TO 
THE SEVENTEENTH-CENTURY 
 
FEBRUARY 2013 
 
JULIE A. WOODS, B.S., FITCHBURG STATE COLLEGE 
 
M.A., UNIVERSITY OF MASSACHUSETTS AMHERST  
 
Directed by: Professor H. Martin Wobst 
 
 
Native Americans from the middle Connecticut River Valley of New England 
experienced massive social disruptions during the seventeenth century due to European 
settlement, but not much is known about their cultural continuities and/or discontinuities 
during this dynamic period. As an additive technology, ceramics embody the technical 
choices of potters made at the time of manufacture thus enabling the study of the effect, if 
any, of colonialism on indigenous material culture and practices in New England. This 
study examines ceramic assemblages from one Late Woodland period site and one 
seventeenth-century site in Deerfield, Massachusetts to explore the extent to which 
ceramics can demonstrate continuities and/or changes in traditional ceramic 
manufacturing practices in response and/or resistance to colonization.
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CHAPTER 1 
CHAPTER 1 STUDYING CULTURAL CHANGE AND CONTINUITY 
THROUGH CERAMIC ANALYSIS 
Introduction 
In the early twentieth century, many North American anthropologists and 
archaeologists believed that cultural change was to be expected from culture contact 
(Redfield et al. 1936:149; Loren 2008:5) particularly under the unequal power relations 
imposed by colonialism (Cusik 1998:132). In New England as in other areas of North 
America, archaeologists presumed that Indigenous material culture changed rapidly as a 
result of contact with Europeans that contributed to the adoption of western materials and 
the replacement of traditional technologies (Silliman 2009:213; Thomas 1979:361-362). 
 
Over the last fifteen years a number of archaeologists have begun to view culture 
contact from a different perspective, arguing that cultures are constantly changing, while 
at the same time, maintaining cultural continuity (Dietler 1998:289; Silliman 2005:66). 
Stephen Silliman points out that “cultural change and cultural continuity may actually be 
the same process” (Silliman 2005:66). Although most archaeologists believe that it is 
important to understand the relationship between material culture, culture change, and 
cultural continuity, there is no agreement on how the disruptions in Native American life 
brought on by colonization reverberated across ceramics. In order to assess material 
culture change and continuity during the early stages of colonization in New England, I 
examine ceramic assemblages manufactured by Native American potters just prior to and 
during the early stages of European settlement in Western, Massachusetts.  
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Over a brief time-span from the sixteenth- to the seventeenth-centuries, 
interactions between Native American populations and European traders and colonists 
increased dramatically in Western Massachusetts, which is located in Southern New 
England (Salisbury 1996:399). During the early colonial period of the seventeenth 
century, Native American people throughout Southern New England experienced 
tremendous social, economic and environmental disruptions due to epidemics and 
disease, population fluctuations, the growth and collapse of the fur trade, the influx of 
European goods and technologies, shifting political alliances and decreasing access to 
traditional resources (Bruchac 2007:50; Salisbury 1996:420; Thomas 1979:144-145, 
1984:7, 2004:6,11,14). Under these disruptive conditions, it is expected that response and 
resistance to colonialism would be reflected in the material culture and practices of 
Native American people.  
 
In this study, I have the unique opportunity to compare ceramic assemblages from 
two sites in the middle Connecticut River Valley of Western Massachusetts that had been 
occupied by the Pocumtuck people before and during the transformative early colonial 
period of the seventeenth century to understand to what extent pottery demonstrates 
continuity and/or change in traditional cultural practices. Both assemblages were 
recovered from archaeological sites in the area now known as Deerfield, within the 
traditional Pocumtuck homelands of western Massachusetts (Figure 1) (Chilton 1996:11, 
70; Hart 2004:58; Hart 2009:26; Thomas 1985:134). The first site, known as Pine Hill, 
dates primarily to the latter part of the Late Woodland period (1300 AD to 1600 AD) 
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(Chilton 1998:136). The second site, referred to as Area D in this study, dates to a much 
shorter time period from the sixteenth to mid-seventeenth century (Hart and Chilton 
2008:49, 55). Other factors that make these sites particularly suitable for a study of 
continuity and change include good chronological control and a solid foundation of 
archaeological information about each site produced by students and faculty of the 
University of Massachusetts, Amherst, Department of Anthropology using the same field 
and lab methodologies. 
 
As an additive technology that embodies manufacturing decisions, ceramics are 
an ideal type of material culture to study the effect, if any, of colonialism on indigenous 
material culture and practices in New England. In New England, acidic soils, rain, snow, 
frost and other environmental conditions quickly destroy many types of material culture 
within the depositional environment. Although ceramic vessels may be broken into 
sherds, the sherd fragments my last for many hundreds of years. 
 
Ceramics embody manufacturing techniques that can be seen in whole vessels as 
well as sherd fragments (Chilton 1996:61; Rice 1987:25). Analysis of ceramic attributes 
from these assemblages can reveal technical choices of potters from these culturally 
related sites as well as variation and co-variation across ceramics (Chilton 1996:11,58) 
and thus, may shed light on material culture change and/or cultural continuity in response 
to colonialism. 
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Ethnohistory of the Middle Connecticut River Valley in the 15th-17th Centuries 
The fifteenth through seventeenth centuries in the middle Connecticut River 
Valley was a time of significant change in population density, settlement strategies, land 
use and environmental exploitation (Thomas 2004:9). By the fifteenth century, during the 
later stages of the Late Woodland period, Algonquian-speaking peoples inhabited all of 
Southern New England including Western Massachusetts. While the indigenous people 
of this area did not maintain hard borders around their traditional lands, archaeological 
evidence suggests that Native American communities in Western Massachusetts 
maintained a relatively fluid lifestyle moving seasonally between base camps and small 
villages within a homeland area rather than being sedentary year-round, in contrast to the 
Iroquoian communities of New York (Chilton 1996:34-37; Lavin 2002:175; Johnson 
1993:30, 41; Thomas 2004:6).   
 
Native communities took advantage of the natural bounty of the Connecticut 
River Valley, planting and maintaining horticultural fields, catching and drying large 
quantities of fish, hunting plentiful large and small wildlife and gathering seeds, fruits, 
nuts, tubers and other plants as seasonally available (Johnson 1993:28). Their pottery 
vessels were highly varied and mechanically strong, suitable for storing or cooking the 
diversity of foods available throughout the year. In contrast, by the Late Woodland 
period, many Iroquoian vessels were designed for cooking a type of maize called 
Northern Flint, which required a long cooking period in a pot that sat in a hearth or hung 
over a hot fire for hours (Chilton 1999:59). The Iroquoian vessels, in general, were less 
mechanically strong yet better able to withstand the thermal shock associated with 
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cooking foods for longer periods at higher temperatures. Although northern flint corn was 
grown in the Connecticut River Valley in the seventeenth century (Bragdon 1996:91; 
Thomas 1979:100), there is no evidence that Native ceramics were standardized for 
cooking maize or other cultigens. 
 
The first European settlement in the middle Connecticut River Valley was located 
in Agawam (now called Springfield). The Agawam settlement was established in the 
1630’s by European merchant William Pynchon (Grumet 1995:96). For some years, 
Native American communities and colonists co-existed in the Connecticut River Valley, 
exchanging food, trade goods, land and labor (Johnson 1993:41). Archaeological 
evidence and historical documents indicate that Native American people in the valley 
continued to live in traditional structures, making low-fired pottery and using stone tools 
for woodworking, food production and farming. They had also begun to adopt and adapt 
European materials (Hart and Chilton 2008:45-46, 56; Johnson 1993:32; Nassaney 
2008:342; Thomas 1979:364-387).  
 
In the middle Connecticut River Valley and throughout New England, Native 
Americans were known for refashioning European brass and copper kettles into tinkler 
cones, projectile points or pendants (Bruchac and Chilton 2002:5; Loren 2008:23). Glass 
beads, thimbles and bells were used for decoration and bodily adornment. Furs were 
traded for wool coats and metal knives (Loren 2008:23; Johnson 1993:32). Many 
European goods were incorporated into traditional festivals, while others were included 
in burial rites (Salisbury 1982:56). European materials were given new meaning and 
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values as they were used in new ways and adapted by Native peoples (Loren 2008:18, 23; 
Martin 1975:122). Conversely, colonists adopted Native American foods, fur, clay pipes 
and wampum as they decreased their dependence on European goods (Johnson 1993:35; 
Loren 2008:19). Colonists in the Connecticut River Valley may have acquired functional 
domestic goods such as pottery, wooden bowls, utensils, and baskets in trade or gift from 
Native American people, yet such small-scale exchanges or barter are rarely mentioned in 
colonial period documents.  
 
Tensions Mount in the Valley 
As European colonists pressed further northward along the Connecticut River by 
the mid-seventeenth century, Native American people were faced with increasing social 
challenges due to the ongoing effects of European diseases, trade fluctuations, restriction 
of horticultural acreage and shifting political alliances among Native American peoples 
(Thomas 2004:13). Despite these issues, Native American people continued to live in 
their traditional homelands in the middle Connecticut River Valley. Native American 
settlements typically consisted of small groups of extended-family members dispersed 
around slightly larger settlements that fluctuated in size from 150 to 500 people (Thomas 
2004:6).   
 
Although conflicts between Native American people and colonists related to land 
and trade deals were common in the early to mid-seventeenth century (Loren 2008:51; 
Thomas 2004:8), tensions intensified in the Connecticut River Valley between and 
among Native American communities and European colonists as the fur trade collapsed 
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between 1650 to 1665 (Thomas 2004:9-11). An increasing number of fortified defensive 
structures such as palisaded villages began to appear along the Connecticut River Valley 
(Johnson 1993:31).  
 
As early as the 1630’s several Norwottuck forts supposedly existed in Hadley, 
MA (Hart 2009:49-50).  Fortified areas were also constructed by the Agawam and 
Nonotuck communities for storing arms, food and trade goods (Bruchac 2007:50). As 
tensions increased between Native American groups from Southern New England, and 
New York during the collapse of the fur trade, a fortified structure was built in the fall of 
1663 by the Sokoki in present-day Hinsdale, N.H. (Thomas 1985:133). A Pocumtuck fort 
in present-day Deerfield, MA was mentioned in colonial documents by the late spring of 
1664 (Hart and Chilton 2008:10) although it may have existed much earlier. It was during 
these uncertain and socially dynamic times that the ceramics examined in this study were 
manufactured by Pocumtuck potters. 
 
A Brief Look at Continuity and Change 
Under conditions of colonialism, archaeologists expect to see culture change, 
cultural continuity, or both, in the material culture of colonized populations (Eerkins and 
Lipo 2007:240; Silliman 2009:213). Since the early 20th century, archaeologists have 
theorized that culture change could be driven by processes such as cultural intensification 
or acculturation that may take place during colonization when very different cultures 
interact directly or indirectly (Goodby 1998:177; Loren 2008:5; Nassaney and Volmar 
2003:84; Volmar 1992:39). During periods of colonization, cultural continuity could be 
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driven by a desire of those facing oppression to resist the dominant power (Given 
2004:16; Silliman 2001:202). When faced with outside challenges, people spend effort to 
maintain and sometimes amplify cherished traditions and the perception that things are 
the same (Wobst 1999). At the same time, people may choose to discard or change some 
cultural materials while adopting new materials based on practicality. Additionally, 
individuals may acquire new materials as “symbols of social prestige” (Nassaney and 
Johnson 2000:14). Both culture change and cultural continuity can represent acts of 
resistance to the colonizer. 
 
Archaeologists have recognized that a core problem with many cultural 
interaction theories and methodologies has been their dichotomous approach to the 
interpretation and analysis of people, material culture and time: societies are static or 
dynamic (Dietler 1998:289; Johnson 1993:22), non-literate or literate (Funari et al. 
1999:5); objects reflect change or continuity (Silliman 2005:212), domination or 
resistance (Loren 2008:2); and the timeframe in which people lived was prehistoric or 
historic (Hart 2004:57, 60; Lightfoot 1995:200; Wobst 2005:26) pre-contact or post-
contact (Loren 2008:2). Placing people, things and time in opposition can oversimplify 
the complexities, messiness and extent of cultural interactions over time. No culture 
develops completely in isolation. Cultures are always in contact with other cultures 
(Silliman 2005:58) and societies are always in process (Dobres and Robb 2000:7). And, 
as Rogers points out in his study of the Arikara, cultural interactions always have 
different results: "The single overriding fact of all contact situations is that each culture 
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operates according to its own set of expectations and works to maintain a viable system" 
(Rogers 1990:4).  
 
Understanding how these interactions impact material culture is equally 
challenging. By identifying a time period of cultural interaction that is significantly 
demarcated from other time periods, it may be possible to identify changes and 
continuities in material culture, and thus responses to cultural interactions. The mid-
seventeenth century in Western Massachusetts provides such a time period when there 
was a significant increase in cultural interactions between European and Native American 
communities. Although focusing on one aspect of material culture will not reveal the 
depth and scope of Native American responses to colonialism, my hope is that this 
research will contribute to a growing body of knowledge about the complexity of cultural 
interactions during the seventeenth century in New England as seen through Native 
American agency that will benefit descendent communities and future researchers. 
 
Methods: Understanding the Material Culture of Seventeenth Century Native 
American People/Looking for Continuity and Change  
Many European explorers and colonists recorded first-hand and second-hand 
accounts of interactions and transactions with Native American people throughout the 
sixteenth and seventeenth-century incorporating their world views and biases in diaries, 
legal documents, personal letters and formal requests for government assistance (Bruchac 
2007:49; Lightfoot 1995:205; Nassaney and Johnson 2000:8; Simmons 1986:65-66). 
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Such uni-directional documentary evidence of people and material culture must be 
viewed with caution. 
 
“Later seventeenth-century historians, to whom some ethnohistorians have 
referred, are, by virtue of their distance from the events and people of the early 
seventeenth century they describe, less reliable.” Kathleen J. Bragdon (Bragdon 
1996:14) 
 
By the eighteenth and nineteenth century, romanticized histories of colonial-life 
and sensationalized captivity narratives based on earlier accounts further embellished and 
distorted views of interactions between Native Americans and Europeans (Bruchac 
2007:6,61; Grumet 1995:10, 31; Hart 2009:47). Mentions of material culture in these 
early accounts generally focused on topics of particular interest to male authors of the 
time: farming, housing, trade, weaponry and religion. The contributions of Native men 
included hunting, fishing, cutting poles for houses, clearing fields and cultivating tobacco 
(Nassaney and Volmar 2003:80). Material culture associated with the Native household 
such as earthenware pottery, were rarely mentioned. Limited seventeenth century 
accounts of activities associated with Native women in Southern New England indicate 
that they made pottery, tilled and planted fields, built houses, gathered seeds, nuts, and 
shellfish, cooked meals, raised children and performed other household and family 
related activities (Bragdon 1996:107-115; Chilton 1996:40; Chilton 1999:143; Forward 
1991; Johnson 1993:29; Nassaney 2008:342; Nassaney and Volmer 2003:79; Volmer 
1992:38). In European accounts, Native men were rarely associated with domestic 
activities; however Roger Williams pointed out that men made pots, an activity more 
often associated with women (Chilton 1991:143). Other accounts indicate that men made 
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other domestic items such as wooden bowls, knives and scrapers (Nassaney and Volmar 
2003:81).  
 
Thus, use of early colonial documents providing information on Native American 
social organization, practices, language and material culture in sixteenth and seventeenth 
century New England could be misleading if not carefully evaluated (Lightfoot 
1995:205-206). Without access to many documents written by Native people, or to oral 
recountings of historic events and lifeways, archaeological evidence can be used by 
archaeologists to interpret the lifeways and interactions among poorly documented 
peoples (Lightfoot 1995:201).  Supplementation of archaeological evidence with 
critically read ethnohistorical and ethnographic information when available, can provide 
a richer contextual background for contemporary interpretations of seventeenth century 
material culture and culture change that may or may not concur with European or 
Indigenous perspectives of the time (Johnson 1993:5-6; Lightfoot 1995:205). 
 
Archaeological analysis of material culture can provide a less-filtered view of the 
decisions made by seventeenth century Native peoples towards change or continuity in 
material culture production in response to colonialism. Human made or modified objects 
embed manufacturing decisions, which can reflect the agency of the social group or of 
the producer (Wobst 1999:121). Continuity in the way traditional items look and feel can 
reflect social and/or political cohesion while the introduction of changes could express 
discontinuity in social, political, spiritual or environmental aspects of community life. In 
this way, ceramics with a high level of surface treatment or those with minimal surface 
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treatment can act equally as material interferences as the user observes sameness or 
difference (Wobst 2000:3). The use or re-use of traditional objects and manufacturing 
techniques can also reflect the agency of a community or individual to respond to or 
resist the colonizing power (Given 2004:16; Nassaney and Volmar 2003:84). Thus, when 
assessing continuity and/or change in ceramics and other types of material culture, it is 
important to go beyond decorative style to examine the manufacturing practices that 
resulted in the production of those objects (Chilton 1998:133). As Steven Silliman noted: 
“Objects are the constituents and proxies of practice” (Silliman 2009:216).  
 
To gain a thorough understanding of practice, archaeologists seek to identify the 
resources used, construction techniques, surface treatments, functional use, and patterns 
of discard. Objects constructed using reduction processes such as flaked stone tools, leave 
behind some of the decisions made by the maker in the debitage pile (Sutton and Arkush 
2009:47). In fact lithics can be manufactured in stages as the raw material moves from 
the source location (often a quarry) to its final destination, sometimes traveling many 
miles through a trading network. For the analysis of continuity and change, additive 
technologies such as ceramics maintain more information on practice for the 
archaeologist to decipher than reductive technologies such as lithics (Rice 1987:25).  
 
Ceramics embed the manufacturing decisions made by the potter, which can be 
made visible to the archaeologist through the application of a method of analysis called 
“attribute analysis of technical choice”, defined by Elizabeth S. Chilton in 1996 (Chilton 
1996:11). Prudence Rice defines an attribute as “a property, characteristic, feature, or 
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variable of an entity” (Rice 1987:275). Technical attributes are those variables associated 
with manufacturing decisions made by the potter such as vessel wall thickness, inclusion 
material and surface treatment (Chilton 1996:11). Technical attribute analysis can 
provide archaeologists with quantitative and qualitative information regarding technical 
choices made by potters during the manufacturing process. Technical choices not only 
impact the manufacturing process, they have a significant effect on downstream activities 
such as transportability, cooking and maintenance (Schiffer and Skibo 1997:31). By 
examining technical attributes, the human agency of the potter, that is the actions taken 
by the potter, are brought to light (Dobres 1999:7). In using the same attribute analysis 
methodology to compare ceramic attribute data from spatially or temporally separated but 
culturally related archaeological sites, one may reveal continuities and/or changes in 
traditional cultural practices within a community. 
 
Ceramics of Algonquian language communities of Southern New England, 
including the Pocumtuck, were usually produced by families for use within their 
household (Chilton 1996:40,121) using traditional manufacturing processes that changed 
slowly over time. Thus, analysis of ceramics recovered from the Pine Hill site with a 
component that dates to the 15th century and the nearby 17th century Area D site in 
Deerfield, before and during the onset of European settlement in the middle Connecticut 
River Valley, could provide rare insight to cultural and social responses of the Pocumtuck 
people to colonialism during the seventeenth century.  
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Cultural Interaction Theories 
Multiple culture interaction theories were explored in developing a hypothesis for 
testing the processes of continuity and change in ceramics at Area D and Pine Hill: 
Cultural Intensification, Co-optation, Re-adaptation and Acculturation. Cultural 
intensification can occur when a minority population under pressure from colonizers 
responds by showing their opposition to the colonizer through increased variation in 
design, form and style of material culture (Goodby 1998:171).   
 
In seventeenth century southeastern New England, pottery production appears to 
have decreased as European kettles came in to use within Native communities but 
ceramic vessels became much more elaborate. Goodby interprets the change in vessel 
form and style as a form of cultural intensification suggesting that vessels “took on a new 
ritual significance during the seventeenth century” (Goodby 1998:171). During the same 
period in southern New England, cultural intensification was reflected in the form of 
effigy pestles that highlighted the changing role of women in the production of corn for 
consumption and trade (Volmar 1992:39). As women gained economic power and status 
within the community, utilitarian pestles transformed into symbols of women’s 
importance within the community (Volmar 1992:49).  
 
Narragansett burial practices also began to change in the middle seventeenth 
century with the intensified use of Native and European grave goods as part of the burial 
ritual. Native individuals were buried with symbolic items such as Native American 
made wampum and European trade materials. The increasing quantities of grave goods 
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reflected both cultural continuity and accommodation (Bragdon 1996:237-238). The 
placement of valuable items in burials was seen as a sacrifice that would lead to the 
renewal of the people. Though the burial practice had changed from the Late Woodland 
period, it reflected a continuity in the belief system of destruction and renewal held by the 
Narragansett people (Bragdon 1996:239).  
 
Alternatively, cultural co-optation can occur when Indigenous populations under 
stress from colonization respond by co-opting styles, designs and forms of material 
culture introduced by the colonizer. The colonizer’s objects may be adopted or traditional 
objects may be transformed in form or style to more closely resemble those of the 
colonizer. In southeastern New England, iron axes and hatchets began to replace stone 
axes and celts during the early seventeenth century (Nassaney and Volmar 2003:78). 
These heavy-duty European tools were likely used by Native men for felling trees and 
hollowing out canoes. In another example, by the mid-seventeenth century, metal drills 
and nails were used by Native women to create shell beads and wampum in order to feed 
the fast growing demand for these commodities (Nassaney and Volmar 2003:84). In both 
cases, the adoption of metal tools provided significant efficiency gains. Yet, other types 
of stone tools such as pestles persisted in the archaeological record during this same time 
period, in traditional and altered forms that had no relation to European forms of material 
culture (Nassaney and Volmar 2003:83).  
 
Adoption of European brass kettles for cooking in place of ceramic vessels could 
be considered a form of cultural co-optation; but during the early colonial period, kettles 
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were often cut and the material was transformed by Native people into other objects such 
as decorative tinkler cones or projectile points. This process was a form of cultural re-
adaptation which occurs when one’s own material culture or that of another is re-used in 
a new way, in a modified form or for a new purpose (Loren 2008:23). In another form of 
re-adaptation, the material culture of one people can be reinterpreted by another culture 
often taking on new, complex meanings that extend beyond a commodity function to a 
funerary, spiritual or political/demographic function (Martin 1975:113).  In New 
England, both forms of re-adaptation were taking place as European materials were 
commonly used in new ways or modified and given new meanings by Native American 
people during the seventeenth century (Loren 2008:23; Martin 1975:122).  
 
Acculturation theory has been discussed, debated and applied to the study of 
cultures and material culture change for nearly 100 years (Cusick 1998b:1). The meaning 
of acculturation has evolved over time. The core concept and its offspring were based 
primarily on an influential statement published in American Anthropologist in 1936: 
Memorandum for the Study of Acculturation (Cusik 1998a:126; Redfield et al. 1936).  In 
this document, acculturation was essentially defined as a unidirectional process of culture 
change whereby one group of people adopts traits of another group of people after 
continuous first-hand contact. Initially, the acculturation concept was considered to be a 
more global concept of culture change; however, acculturation was usually applied to 
interactions between Western and non-Western peoples.  The definition was expanded by 
the 1940’s to include the adoption of Western values and lifeways (Cusick 1998a:128). 
By the 1950’s, acculturationists spoke about culture contact mainly in regard to colonial 
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interactions between Europeans and Native Americans in the New World (Cusik 
1998b:1). Critiques aimed at the Memorandum began to appear by the 1960’s noting that 
it “ignores power relations in contact situations” (Cusik 1998a:126).  Despite growing 
concern about simple acculturation models, the Euro-dominant theme continued in 
studies of Native American material culture into the 1970’s and 1980’s (Carlson 
2000:275; Loren 2008:6,18). 
 
It is interesting to note that Redfield’s view of acculturation allows for changes to 
occur in either or both groups regardless of the power dynamics at play. Without the 
consideration of power relations during the Contact Period, the application of 
acculturation theory could mislead researchers when analyzing the types, amounts and 
distributions of material culture at both European and non-European sites. By example, 
even through the 1980’s, some archaeologists argued that the greater the number of 
European goods found in a Native American context, the greater the amount of 
acculturation had occurred (Carlson 2000:276; Cusick 1998a:135; Lightfoot 1995:206). 
This unidirectional view of culture change, reflective of early twentieth century notions 
of progress, ignored the complexity of intercultural relations and has since been widely 
refuted (Cusick 1998a:128; Lightfoot 1995:206; Nassaney and Johnson 2000:9; Silliman 
2005:65).  
 
Summary 
The four cultural interaction theories investigated for this thesis are: cultural 
intensification, co-optation, re-adaptation and acculturation. Given the archaeological and 
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documentary evidence that both Native American people and colonists adopted and 
adapted each other’s material culture, simple acculturation models are “inadequate to 
explain the complexity of responses during the Contact period” (Nassaney and Johnson 
2000:9). Co-optation is too unidirectional to represent the complexity of interactions 
during seventeenth century New England. In this study, I expect to see both continuity 
and change in the ceramic manufacturing practices of seventeenth century Pocumtuck 
potters as a result of cultural intensification. As noted earlier, cultural intensification 
theory has been applied to Native American material culture at a number of colonial 
period sites in coastal Southern New England providing a good reference with which to 
evaluate the Native American ceramics from the middle Connecticut River Valley (see 
Goodby 1998; Nassaney and Johnson 2000; Nassaney and Volmar 2000). The analysis of 
Area D ceramics, followed by a comparison to Pine Hill and Fort Hill ceramics, should 
expose cultural continuity and/or change in the ceramic manufacturing practices of the 
Pocumtuck potters in response and/or resistance to colonial pressures. 
 
In the next chapter, I first provide a brief background on the natural environment 
of the middle Connecticut River Valley in Massachusetts that provided the rich resources 
that were used by potters and analyzed in this study. I then examine the social and 
political environment of the seventeenth century in the middle Connecticut River Valley 
and what we know of the Pocumtuck people, whose potters take central focus in this 
thesis. In Chapter 3, I discuss each of the methods used in the ceramic analysis study and 
what may be learned from each approach to contribute to the final interpretation. In 
addition, the archaeological sites are described with a brief overview of how they are 
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spatially and temporally related. Chapter 4 provides a summary of the ceramic analysis 
and compositional analysis data and how the results contribute to the assessment of 
continuities and/or changes in Pocumtuck ceramic manufacturing practices during the 
seventeenth century. Finally, in Chapter 5, I discuss what has been learned about the 
response and resistance of the Pocumtuck people to the social and political pressures of 
the seventeenth century as made visible through continuities and/or changes in traditional 
ceramic manufacturing practices.
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Figure 1: Middle Connecticut River Valley showing approximate locations of Area 
D and Pine Hill in Deerfield, MA and Fort Hill in Hinsdale, NH. Map data ©2012 
Google 
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CHAPTER 2 
BACKGROUND ON THE INDIGENOUS PEOPLE OF THE MIDDLE 
CONNECTICUT RIVER VALLEY  
In this chapter, I describe several aspects of the seventeenth century ethnohistory 
of the Indigenous people of the middle Connecticut River Valley and the natural 
environment in which they lived. In this thesis, I define southern New England as the 
states now known as Massachusetts, Connecticut, and Rhode Island. The middle 
Connecticut River Valley, located in Western Massachusetts, is a broad floodplain 
bisected by the Connecticut River, the principal drainage of New England (Chilton 
1996:33; MHC 2007:12). The Connecticut River emerges just north of the Vermont 
border in Canada and runs south between Vermont and New Hampshire before passing 
through Massachusetts and Connecticut. The river finally drains into Long Island Sound 
(Chilton 1996:67; MHC 2007:12). The middle Connecticut River Valley is represented 
by the river drainage area that runs from far southern New Hampshire through Franklin 
County, Hampshire and Hampden Counties in Massachusetts into far northern 
Connecticut. 
 
The Connecticut River Valley took shape when Glacial Lake Hitchcock drained 
roughly 14,000 years ago leaving behind sandy flat-topped deltas overlooking the 
floodplain of the Connecticut River filled with fine alluvial sediments (MHC 
2007:15,16). Archaeologists believe that the valley was peopled not long after 
deglaciation, roughly 11-12,000 years ago (Dincauze 1990:19; Hart 2009:21). For 
thousands of years, the middle Connecticut River Valley provided inhabitants with rich 
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resources for food, shelter, clothing and trade. The natural environment provides ample 
waterways and wetlands, forests, open fields and fertile soil for planting. Archaeological 
and ethnohistorical evidence indicates that Indigenous people throughout the Connecticut 
River Valley and New England consumed a diverse diet of cultigens and protein sources, 
taking advantage of seasonally available food resources while storing some foods for 
leaner times (Cronon 2003:127-128; Hasenstab 1999:139; Thomas 1979:96-97). 
 
During the Late Woodland period (1000 AD to 1600 AD) in southern New 
England, food was cooked and stored in pottery vessels manufactured locally using the 
vast array of clay and minerals left behind by the glaciers. Clay deposits in the 
Connecticut River Valley often contain layers or varves of both fine and coarse sediments 
(Pretola 2000:65). Winter varves are finer-grained with a higher organic content than 
spring/summer clay deposits that contain coarser sediments deposited by faster moving 
melt-water (Pretola 2000:65). Highly organic glacial clays are well suited for open-fired 
pottery because they can withstand thermal shock found in the uneven heating conditions 
produced by open fires (Pretola 2000:65; Rice 1987:156). Minerals and other organic 
materials can be added to pots as temper to improve thermal shock resistance or to 
strengthen vessels to reduce breakage. Throughout the Woodland period, potters in the 
Connecticut River Valley manufactured highly varied vessels using different clay, 
mineral and organic raw materials that were suitable for cooking a wide variety of foods 
(see Chilton 1996; Thomas 1979).  
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In most cultures, pottery manufacturing practices tended to change slowly over a 
long period of time as practices were usually passed along inter- and intra generationally. 
Changes in manufacturing practices could have been seen as risky when one considers 
that most pottery was functional, playing a critical role in the storage, processing and 
consumption of food (Braun 1983:107). As such, pottery was a tool that was expected to 
perform reasonably well (Braun 1983:112). Failure could put valuable food resources at 
risk (Braun 1983:109). Individual vessels can fail for a variety of intentional and 
unintentional reasons such as experimentation, use of a different clay source, or uneven 
drying and firing due to weather conditions (Rice 1987:156). To identify continuity and 
change in ceramic manufacturing practices over time, it is important to compare vessel 
lots representing ceramic assemblages rather than individual pots. Significant changes in 
the ceramics made by the same cultural community over a short period of time are 
probably due to other reasons than the slow process of change that takes place through 
inter-generational cultural transmission (Eerkins and Lipo 2008:65). In this study I  
analyze the pottery of one Indigenous cultural community from the area now known as 
Deerfield, Massachusetts in the middle Connecticut River Valley, to look for evidence of 
continuities and/or changes in ceramic manufacturing practices that might signal a 
response, or resistance, to the pressures of colonialism during the seventeenth century. 
 
The Pocumtuck People  
Historians, archaeologists and Indigenous scholars believe that the Pocumtuck 
people lived in the area now known as Deerfield, Massachusetts with settlements at Pine 
Hill and Area D (Bragdon 1996:23; Bruchac 2005:69; Bruchac and Chilton 2002:3; 
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Chilton 1998:135; Hart and Chilton 2008:10). Although there is no written record of 
permanent, continuous occupation of these locations by the Pocumtuck people for 
hundreds if not thousands of years prior to European settlement, material evidence 
suggests that the same people continually occupied the Deerfield area of the middle 
Connecticut River Valley from the latter part of the Late Woodland period (1300 AD to 
1600 AD) into the 17th century and perhaps earlier (Chilton 1998:136; Hart 2004:58; Hart 
2009:26). It is believed that the Pocumtuck people, like many Algonquian-speaking 
people of southern New England, moved seasonally within a wide homelands area 
(Bruchac and Chilton 2002:8). The homelands concept, developed by Trudie Lamb 
Richmond, Schaghticoke, and Russell Handsman, refers to a way of life where people 
move seasonally or as needed within a traditional area, revisiting individual and 
communal sites (Handsman and Richmond 1995). 
 
The word ‘Pocumtuck’ in its many variations is an Algonquian language term that 
refers to the river that is now known as the Deerfield River, a central feature of the 
Pocumtuck homelands (Bruchac 2005:58). Margaret Bruchac, an Abenaki scholar and 
storyteller, notes the term ‘Pocumtuc’ is a locative term referring to a natural landmark 
rather than the name of the people that occupied the area (Bruchac 2005:69; Hart 
2004:58). The English chose to refer to both the Indigenous people and the original 
colonial settlement on their ancestral lands as Pocumtuck. The Pocumtuck are mentioned 
in many historic documents created by English, Dutch and French traders, government 
officials and missionaries using numerous variations in the spelling of Pocumtuck 
including: Pocumtuc, Pocumtucke, Pocomtock, Pacomtuck, Pocumptuck, Pokomtakukes, 
  25 
Pacamtekookes, Pacamteho and Pakantecooke (Abbott 1907:158, Hodge 1910:270; 
Spady 1995:185;Young 1969:97).  
 
The European settlers who moved into the Connecticut River Valley in the early 
seventeenth century believed that the Pocumtuck held power over other tribes in the area 
(Hodge 1910:270; Young 1969:97). It is more likely that the Pocumtuck people were an 
independent group maintaining fluid social relations and alliances with other Algonquian-
speaking communities of the Connecticut River Valley without acting as a central 
authority (Thomas 1979:401). Historians have reported that the Pocumtuck were allies 
with the Agawam, Nonotuck, Quaboag, Norwottuck, and Squakeag (also referred to as 
Sokoki) people (Abbott 1907:159; Hodge 1910:270; Young 1969:97).  Some of these 
same historians have suggested that the area near the present-day Deerfield was the 
council seat or principal village of a Connecticut River Confederacy lead by the 
Pocumtuck (Abbott 1907:158; Hodge 1910:270; Young 1969:67).  
 
The idea of a Connecticut River Valley confederacy has been strongly opposed by 
contemporary archaeologists and ethnohistorians (Thomas 2004:5). It is more likely that 
the Pocumtuck people had an extended kin network and trading partnerships that 
included many groups throughout western New England including the Norwottuck, 
Squakheag and Woronoco (Keene and Chilton 1995). Thomas describes the socio-
political organization of Connecticut River Valley tribes as “a semi-mobile contingent of 
kith and kin” which was organized around lineages but “cooperated among communities 
in response to outside pressure” (Thomas 1985:138). Although archaeological evidence 
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has not yet confirmed the extent of the Pocumtuck homeland, historic documents, oral 
traditions and placenames indicate the importance of the Deerfield area and the cultural 
continuity of the Pocumtuck people in the middle Connecticut River Valley for centuries, 
if not thousands of years (see Bruchac 2005; Hart 2009; and Thomas 1979). 
 
English Settlement in the Middle Connecticut River Valley 
Despite the presence of many Indigenous communities populating the middle 
Connecticut River Valley during the seventeenth century, English settlers and merchants 
were attracted to the fine agricultural soils of the area and the early potential of the fur-
trade. The Connecticut River is bordered by low, flat terraces of flood-deposited 
sediments, which provided some of the best land in New England for farmers to meet the 
demands of the growing settler population (MHC 2007:14). Between 1633 and 1664, 
English settlers first established outposts, then permanent settlements further north along 
the Connecticut River Valley (Thomas 1979:334, 2004:7-10).  
 
William Pynchon established a trading post along the Connecticut River in 1636 
at Agawam (now Springfield), just three years after the devastating smallpox epidemic 
that dramatically decreased the Native populations in Southern New England. The 
epidemic reached Hartford and Windsor in the lower Connecticut River Valley by 1634. 
It is not known if the epidemic had a significant impact on the middle Connecticut River 
Valley Native populations, but resistance to European encroachment from Native 
populations just south of the middle Connecticut River Valley was greatly reduced 
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enabling settlers to move north into the middle Connecticut River watershed by 1636 
(Thomas 2004:6).  
 
During the early years of colonial settlement in the valley, settlers often depended 
on trade with local tribes to secure corn (maize). One story often repeated in historic texts 
suggests that in 1638 the Pocumtuck sold their corn crop to Major John Mason, who 
persuaded the Pocumtuck to paddle forty to fifty canoe-loads down the Connecticut river 
to save Connecticut settlers from starvation (Abbott 1907:161; Bruchac and Chilton 
2002:5; Chilton 1996:30; Sheldon 1890:113). In fact, many of the historical documents 
that mention the Pocumtuck of the seventeenth century are based on the records of 
William and John Pynchon, who carefully recorded their transactions with the Pocumtuck 
and other tribes in western Massachusetts (Bragdon 1996:14). A primary trade item 
offered by the Pynchons was wampum shell, in addition to cloth and other European 
items. These trade goods were exchanged for pelts and corn, which were critical to the 
survival of the English settlers (Thomas 2004:9). 
 
William Pynchon became a dominant figure among settlers and Native groups in 
the middle Connecticut River Valley during the mid-seventeenth century as he gained 
financial power through control of the Indian trade. He also wielded considerable legal 
power in the courts of the western Massachusetts settlement as the chief magistrate in 
Springfield (Bragdon 1996:12; Thomas 2004:8). William’s son John took over the 
Pynchon properties in 1651 when his father returned to England. Enabled by extensive 
financial and legal power, “Pynchon was directly responsible for the purchase of Native 
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lands at Northampton, Hadley, Westfield, Deerfield, Northfield, Enfield, and Suffield” 
(Bragdon 1996:13; Thomas 1979:273). English settlements were quickly established 
along the Connecticut River north of Springfield including: Northampton in 1654, Hadley 
in 1659, and Hatfield in 1661 (Innes, Melvoin and Thomas 1984).  
 
Several of the English settlements along the Connecticut River Valley were 
situated at the former site of maize fields planted by local tribes (Hasenstab 1999:144; 
Thomas 1979:94) or alongside settlements that were still occupied by Native people 
(Thomas 2004:6). Land transactions between Native people and colonists usually enabled 
the former to retain access to traditional hunting, gathering and fishing areas. Although 
deeds were written with these rights explicitly stated, Native people were increasingly 
restricted from accessing their traditional lands and fishing areas putting considerable 
pressure on food resources (Grumet 1995:17). 
 
Many of the land transactions that took place in the middle Connecticut River 
Valley between Europeans and Native people (individuals and groups) during the 
seventeenth century were made under some form of duress. Between 1630 and 1660, 
many Native people lost their lands and access to homesites and planting fields due to the 
link between the English credit-system and the collapse of the fur-trade. In some cases, 
unpaid trading debts lead to land seizures (Bruchac and Chilton 2002:5; Thomas 
2004:13). In other cases, poorly written mortgages that disadvantaged Native people lead 
to forcible seizures by colonists (Grumet 1995:16). Additionally, Native people found 
guilty of crimes sometimes had to give up their lands as a penalty (Salisbury 1996:420).  
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Increasing settler populations, land loss, economic instabilities and Native 
population re-growth following the epidemic placed social, economic and political stress 
on Native communities in the Connecticut River Valley.  Between 1650 and 1665, 
occasional inter-village feuding between Native communities, and confrontations 
between Native communities and settlers created uncertainty throughout the valley 
(Thomas 2004:9-10). English settlers were also growing increasingly uneasy about 
tensions between Native peoples from the Connecticut River Valley and Native groups 
from the greater Northeast, particularly Iroquoian tribes from present-day New York 
State (Salisbury 1996:419). To defend against potential raids and political conflicts, 
Native fortifications began to appear along the lower Connecticut River Valley by the 
1630s, spreading to the upper end of the middle Connecticut River Valley by the 1660s 
(Hart 2009:46; Hart and Chilton 2008:10; Thomas 1979:77). “Raids back and forth 
between Mohawks on one hand and Mahicans, Sokokis, Pocumtucks, Massachusetts, and 
others continued through the 1660’s” (Salisbury 1996:419).  
 
Seventeenth century and nineteenth century historical documents indicate that the 
Pocumtuck built a fort in 1664 on a bluff overlooking Deerfield and the North Meadows 
(Abbott 1907:158; Hart 2009:59; Hart and Chilton 2008:10; Hodge 1910:270; Young 
1969:97). For example, a letter written by John Winthrop, Jr., Governor of Connecticut in 
1664, mentions peace negotiations taking place at the Pocumtuck Fort involving 
Pocumtuck, English, Dutch and Mohawk representatives (Hart 2009:61).  
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The Sokoki built their fort in 1663 in the northernmost part of the middle 
Connecticut River Valley in Hinsdale, NH (Bruchac 2007:23). The Sokoki, were allies of 
the Pocumtuck and other Northeastern Tribes. Pennacook, Cowassuck and Abenaki tribal 
members are thought to have taken refuge at Fort Hill with the Sokoki (Boulanger 
2009:8). In December 1663, the Sokoki resisted an attack on the fort by the Mohawk, 
Seneca and Onandaga. The Sokoki and their allies did not stay long at Fort Hill after the 
attack, apparently abandoning it by May of 1664 (Boulanger 2009:7; Thomas 2004:15). 
Some sources indicate that roughly forty (40) men from Fort Hill headed south to join the 
Pocumtuck in their fortified village though it is not known if this group included Sokoki 
men exclusively (Boulanger 2009:8; Thomas 1979:335). Other sources indicate that 
several Sokoki families, may have taken refuge with the Pocumtuck at their fort by mid-
1664 (Hart 2009:57;Thomas 1979:347).  
 
The Pocumtuck fort was reportedly the scene of another Mohawk raid in February 
1665 (Hart and Chilton 2008:10;Thomas 2004:15). Some historians believe that the 
Mohawk raid on the Pocumtuck Fort was precipitated by a Pocumtuck attach on 
Iroquoian diplomats in the fall of 1664 (Abbott 1907:158). The diplomats were killed in 
1664 while on their way back to Mohawk territory after they had supposedly secured a 
peace between the Pocumtuck and Mohawk tribes. The Pocumtuck denied that they had 
killed the Mohawk diplomats leading some historians to speculate that colonial 
governments may have committed the murders in an effort to stir up trouble between the 
tribes. The Mohawk returned to Deerfield in the winter of 1665 to revenge the killing of 
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their delegates, attacking the Pocumtuck Fort and killing hundreds of Pocumtuck people 
and their allies including the Pocumtuck Chief Sachem Onapequin (Hart 2009:63).   
 
Based on archaeological evidence, it is not clear if a Pocumtuck Fort ever existed 
and if so, for how long. The potential site of the Pocumtuck Fort in Deerfield, called Area 
D, represents a defensible position in the hills overlooking the Deerfield valley with steep 
slopes on three sides. There is only one easy way in to the area. Although no evidence of 
a fort or defensive palisade has yet been found at Area D, the site has revealed 
considerable Native American and European material culture from the late sixteenth and 
early seventeenth centuries. The material culture recovered from Area D to date points to 
domestic rather than defensive activities (Hart and Chilton 2008:57). Thus, Area D may 
have been used as an occupation site or perhaps a safe place to meet during the 
tumultuous seventeenth century. 
 
Within months of the attack on the Pocumtuck Fort in 1665, the Pocumtuck land 
in Deerfield was granted to settlers from Dedham, Massachusetts (Hart and Chilton 
2008:10). This settlement was later renamed Deerfield (Hart 2009:26). The Pocumtuck 
people may have suffered significant loss of life and land in the 1660’s but they were not 
eliminated entirely. Some Pocumtuck people joined the Schaghticoke in Mohican 
territory after their settlements were destroyed (Bruchac 2007:246; Hodge 1910:270). 
Others joined the Norwottuck, Nonotuck and Sokoki (Bruchac 2007:60; Thomas 
2004:15). Some Pocumtuck people moved east to join the Nipmuc (Hart 2009:65) while 
others moved north to Western Abenaki country (Grumet 1995:99). Following the 
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devastation of King Phillip’s War in 1676 and the Turners Falls massacre, many 
remaining Pocumtuck survivors moved to Odanak in Southern Quebec to live alongside 
the Sokoki. Sokoki refugees had established the village at Odanak in 1663 following the 
destruction of their fortified village at Fort Hill in Hinsdale, NH (Haefeli and Sweeney 
1997). As many as 20 different Indian Nations were represented among the refugees at 
Odanak in the 1670’s indicating the scope of European settlement and conflict in the 
Northeast by the mid-seventeenth century and the extent of Algonquian social relations 
among diverse Native peoples. Some of the remaining Pocumtuck people that had joined 
the Schaghticoke along the Hudson, left for St. Francis, Quebec around 1754 (Hodge 
1910:270). 
 
Historic documents indicate that Pocumtuck people continued to return to the 
Deerfield area both peacefully and forcefully at times throughout the 17th and 18th 
centuries (Bruchac 2005:70). The Pocumtuck were one of many Indigenous and 
European groups involved in the highly documented and romanticized raid on Deerfield 
on February 29, 1704 including: the Kanienkehaka (Mohawk), Wendat (Huron), 
Wôbanaki peoples (Abenaki, Pennacook, and Sokoki) and the French (Pioneer Valley 
Memorial Association 2004). Following the raid, many Deerfield settlers were taken 
hostage to live with Native captors. Some of the settlers returned to Deerfield years later 
while others chose to stay with their new Native and French families.  
 
Although many Pocumtuck people were killed or driven out of their homeland in 
the 17th century “those that stayed or returned were systematically ignored or 
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purposefully made invisible, so that it became conventional wisdom that there were no 
Indians in the Valley after the 18th century” (Keene and Chilton 1995:6). Yet, Pocumtuck 
cultural traditions, language and ties to the Deerfield area persisted. Oral traditions of 
Pocumtuck people as re-told by descendent populations and historians connect a great 
beaver to the formation of the mountains that make up the Pocumtuck Range which sits 
to the east of Deerfield (Abbott 1907:164; Bruchac 2005:70, 73; Bruchac 2007:11-13, 
264). Sugarloaf Mountain, located at the southern end of the range, was called 
Wequamps by the Pocumtuck storyteller Mashikisk (Abbott 1907:163-4; Bruchac 
2007:16). Sugarloaf represents the head of a giant beaver that once terrorized the people 
and fish of the Connecticut River valley. Hobomok (an Algonquian deity) killed the great 
beaver by striking his neck, creating the Pocumtuck Range. The mountains of the 
Pocumtuck Range to the north of Sugarloaf Mountain represent the shoulders and back of 
the beaver (Bruchac 2007:11-13).  
 
The beaver has also been identified in a more recent material culture context in 
Deerfield. A lead beaver pendant found in a historic period archaeological context at Pine 
Hill indicates that Native American people, possibly Pocumtuck descendents, may have 
had a continued presence in Deerfield long after English settlement (Hart 2004:59). Thus, 
based on Pocumtuck oral traditions and material culture, it appears that the beaver shaped 
the environmental and spiritual space of the Pocumtuck people for centuries despite the 
historical erasure of the Pocumtuck people from Deerfield (Abbott 1907:164; Bruchac 
2007:14; Hart 2004:59).  
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Data Set Overview  
Area D Site Background 
Area D in Deerfield, Massachusetts was the site of the University of 
Massachusetts Archaeological Field School in 2006, 2008 and 2011. Area D is located on 
private land on a terrace on the western edge of the Pocumtuck Range overlooking the 
floodplain of the Deerfield River at approximately 83 meters above mean sea level (Hart 
and Chilton 2008:17). In 2004, the University of Massachusetts Archaeological Field 
School identified a variety of archaeological materials including glass beads, unglazed 
ceramics and maize kernels while working on an adjacent terrace called Area C (Hart and 
Chilton 2008:11). The cultural materials indicated the likely presence of Native people at 
the site during the seventeenth century. The items were recovered from a refuse pit that 
was believed to be on the outskirts of a larger occupation area, perhaps the Pocumtuck 
Fort (Hart and Chilton 2008:12). In 2006, the University of Massachusetts, Amherst was 
given permission by the Massachusetts Historical Commission (MHC) and the land-
owner to conduct a reconnaissance survey and excavation on the Area D site to determine 
if it was the location of the Pocumtuck Fort (Hart and Chilton 2008:12). As noted earlier, 
the level terrace at Area D would have provided a good defensible position with steep 
slopes on three sides. The site also offered access to a year-round spring. The project area 
for the 2006 field school was approximately 8400m2 (Hart and Chilton 2008:9). 
 
In 2007, additional test units were opened along the western edge and north 
central areas of Area D to look for the presence of a palisade at the narrowest point of the 
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landform. The UMass Archaeological Field School returned to Area D in 2008 to 
continue efforts to identify the boundaries of the site. In total, forty-seven test units were 
excavated representing 41.75 m2 accounting for roughly 2% of the defined project area 
(Hart 2009:132). 
 
Over 16,000 artifacts were recovered from 47 test units at Area D. Artifacts 
included glass trade beads, wampum, a bone awl, a brass kettle lug, a metal fish hook, 
Native ceramics, charcoal, fire-cracked rock, lithic shatter and many plant, animal and 
fish remains (Hart 2009:137; Hart and Chilton 2008:45-49). No evidence of palisades or 
other fortifications was identified during the 2006 field school. Radiocarbon dating of 
two wood samples from feature contexts yielded calibrated dates of 1450-1645 AD and 
1466-1645AD (Hart and Chilton 2008:49). Thus, the material culture and radiocarbon 
dates place the time of occupation at Area D between the 15th and 17th centuries. 
 
Pine Hill Site Background 
University of Massachusetts Amherst Archaeological Field Schools were 
conducted at Pine Hill in Deerfield, MA during the summers of 1989, 1991, 1993 and 
1995 (Chilton 1998:136). The archaeological site at Pine Hill represents a multi-
component seasonal encampment dating from the Late Archaic Period (5000 BP) to the 
Late Woodland Period (1200 AD to 1600 AD). Archaeological evidence indicates that 
the site was used primarily in the later part of the Late Woodland period from the 15th to 
16th centuries (Chilton et al. 2000; Hart 2004:58). The well-preserved site is located on a 
glacial lake delta remnant overlooking the Deerfield Valley and currently situated in an 
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open deciduous forest (Chilton 1996:71; Chilton et al. 2000:136). Located 45.7m above 
sea level, the Pine Hill site, would have provided a good location for the Pocumtuck 
people to watch their planting fields in the valley below  
 
Analysis of plant and animal remains found in cooking hearths and storage pits 
indicates that Pine Hill was used repeatedly though not continuously for possibly 
thousands of years (Chilton 1996, Chilton 1998:136, 2000b; Keene and Chilton 2005) 
The material culture found in pit features at Pine Hill was similar to those found in a 
large pit feature at Area D (Feature 13) except for the presence of seventeenth century 
material culture at Area D (Hart and Chilton 2008:55). The Pine Hill ceramic assemblage 
included nearly 500 sherds recovered from the 1989, 1991 and 1993 field schools 
resulting in 56 vessel lots (see Chilton 1996, Chilton 1998:136-137, Chilton et al 2000:). 
One contact period French gunflint (Chilton 1996:72) and one copper bead were found at 
the Pine Hill site in the plow zone (Woods and Chilton 2008:2). The cultural connection 
between the people from Pine Hill and Area D as well as the spatial and temporal 
proximity of the sites allows for a rare opportunity to study continuity and change in the 
ceramic manufacturing practices of Indigenous people under pressure from colonialism 
during the seventeenth century in the middle Connecticut River Valley of western 
Massachusetts. 
 
Fort Hill Site Background 
As mentioned earlier, a third site called Fort Hill, was the location of a 
seventeenth century fortified Native American village that overlooked the Connecticut 
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River in the area now known as Hinsdale, NH. Fort Hill was briefly occupied by the 
Sokoki and their allies for approximately six months from Fall 1663 to Spring 1664. This 
site offers a snapshot of Indigenous ceramic manufacturing practices during the mid-
seventeenth century that provides a regional view of response and resistance to 
colonialism. Excavations at Fort Hill took place from 1973-1985 led by Peter Thomas 
revealing a wide variety of material culture remains including ceramics (Thomas 
1979:334). The artifacts recovered from pit features at Fort Hill are similar to those found 
at Area D (Hart and Chilton 2008:56). The ceramics from Fort Hill were recently re-
examined by Matthew Boulanger (Boulanger 2009:9). The results of the Fort Hill 
ceramic analyses provide important insights on ceramic manufacturing practices and 
resource utilization during a tightly dated time period in the middle seventeenth century 
when intense pressures from European settlement, and volatile relationships between 
Native groups impacted subsistence strategies and traditional practices. As such, 
comparison of the Fort Hill ceramic to the Area D and Pine Hill ceramic assemblages 
will provide an important regional perspective on material cultural change and continuity 
from the Late Woodland period to the seventeenth century (Hart and Chilton 2008:54; 
Woods et al. 2010). 
 
Previous Archaeological Research 
There are very few Late Woodland and Contact Period archaeological sites in the 
Connecticut River Valley that have been identified and professionally excavated 
(Hasenstab 1999:144). Seventeenth-century habitation sites have been particularly hard to 
find with much knowledge about Native peoples from this time period in Southern New 
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England coming from burial sites (Hasenstab 1999:140; Nassaney and Volmar 2003:83). 
Furthermore, there is a lack of evidence that Native people in this region settled in large 
villages during the Late Woodland period prior to European contact (Chilton 1998:136). 
 
Although large village sites could have existed in the valley, development, 
farming, or floods could have wiped out evidence of such settlements. Dispersed, smaller 
seasonal sites would seemingly be more difficult to locate than larger village sites, and 
most identified archaeological sites in this region are smaller in size. Despite the dearth 
of evidence of large village sites, there are strong indications of long-term presence of 
Indigenous people in the Connecticut River Valley over the last 11,000 years based on 
the collections of academic institutions, local museums and historic societies and the oral 
histories of descendent communities.  
 
In the middle Connecticut River Valley, Native American artifacts and human 
remains have been extensively collected since the 1800s. Historic documents indicate that 
artifact collecting at the Fort Hill site (Hart 2009:63) and possibly the Pocumtuck Fort 
site began as early as the late 1800s. Professor Harris Hawthorne Wilder of Smith 
College collected artifacts and human remains throughout the Connecticut River Valley 
in the early 1900’s at sites in Hadley and Northampton (Bruchac 2007:180-181; Young 
1969:36). Wilder also collected at Cheapside in Greenfield and likely Pine Hill in 
Pocumtuck territory (Bruchac 2007:184). Walter Rodimon collected up and down the 
Connecticut River Valley in the 1930s (Young 1969:37). More recently, avocational 
archaeologists have tested and recorded possible locations of the Pocumtuck Fort with the 
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MHC (Hart and Chilton 2008:12). Bud Driver, a local co-author of “The Pocumtuck 
Path,” has been particularly helpful to UMass Amherst researchers sharing knowledge 
and theories about the Native peoples of the middle Connecticut River Valley. 
 
Since the 1970’s, professional archaeological research in Deerfield has included 
numerous field schools, and archaeological research projects. The University of 
Massachusetts (UMass) Amherst Department of Anthropology conducted field schools in 
search of the Pocumtuck Fort in 1995, 2004, 2006, and 2008. UMass Archaeological 
Services (UMAS) has conducted reconnaissance and site locational surveys along the 
entire Connecticut River Valley since the 1990’s. Through this effort, UMAS has found 
many previously unknown Native American sites, documenting a strong record of 
settlement by Native people along the Connecticut River during the Woodland Period. 
Sites are typically situated on dry, well-drained level or slightly sloping areas within 
300m of a water source (Donta 2005:5-6). Additional archaeological research has been 
carried out in the Connecticut River Valley by the Peabody Museum of Harvard 
University, the U.S. Army Corps of Engineers and by avocational archaeologists through 
the Massachusetts Archaeological Society and local historic societies (Donta and Baker 
2005).  
 
Despite collecting and excavations by these individuals and organizations, there 
are very few known seventeenth century Native American archaeological sites in the 
Connecticut River Valley. Prior to the identification of Area D, there were only five 
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known sites from Springfield to Hinsdale N.H. that contained “good evidence of contact 
period activity” (Johnson and Bradley 1987:20).  
 
Site Comparability 
In order to understand the impact of European contact on Indigenous pottery 
manufacturing practices, it is important to look at comparable ceramic assemblages that 
represent time periods just before and during the initial European settlement of the 
middle Connecticut River Valley. In New England, it is sometimes difficult for 
archaeologists to associate archaeological sites with the homelands of a single 
Algonquian-speaking Indigenous community due to the fluid boundaries and overlapping 
use of certain areas over time by different communities. It is even more rare to have the 
opportunity to examine ceramics from two nearby sites associated with the same 
Indigenous community just prior to and during the tumultuous early colonial period. Area 
D and Pine Hill offer this unique opportunity, situated within one-half mile of each other 
in the present day town of Deerfield, MA (Woods and Chilton 2008).  
 
The Area D and Pine Hill sites are both reasonably well preserved having been 
plowed in the eighteenth and/or nineteeth centuries and then preserved as forests or 
woodlots until the field school excavations. Given the close proximity of the sites, potters 
would have had access to similar local clay and mineral resources. In addition, the people 
occupying the sites would have had access to the same subsistence resources depending 
on the level of impact of European settlement (Woods and Chilton 2008). The similarity 
in available resources should make any changes or variation in the ceramic attributes 
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stand out. With the brief occupation of Area D from the late sixteenth to mid-seventeenth 
centuries closely following the primary occupation of Pine Hill from the fifteenth to early 
sixteenth centuries, the ceramic assemblages from these sites should provide an ideal data 
set with which to examine the effect of colonialism on traditional Indigenous material 
culture and practices. 
 
Although Area D and Pine Hill were excavated and analyzed over ten years apart, 
consistent methodologies were utilized by the UMass Amherst Archaeological Field 
School teams and laboratory analysts. Elizabeth Chilton participated in the Field Schools, 
first at Pine Hill as the co-Director with Arthur S. Keene in 1989, 1991, 1993 and 1995, 
and later at Area D as the Director of the Field School in 2006 and 2008. Chilton 
analyzed the ceramics from Pine Hill in Deerfield in 1996 as part of her PhD Dissertation 
(see Chilton 1996). I followed Chilton’s methodologies when analyzing the ceramic 
assemblage from the 2006 Field School at Area D. Laboratory analysis procedures for 
both studies were also highly consistent, as noted previously.  
 
To provide a regional perspective on cultural continuity and change, selected 
attribute and compositional analysis data from Fort Hill ceramics are compared to Area D 
and Pine Hill ceramics. The Fort Hill and Area D sites shared similar characteristics that 
might provide insight on response or resistance to colonial pressures during a very short 
time period. Both sites were occupied during the tumultuous 1660’s; both sites harbored 
members of a core Connecticut River Valley cultural community and their allies; both 
sites were located within a similar riverine environment in interior western New England 
  42 
which would have provided potters with access to a similar diversity of raw materials for 
pottery production; and both sites had access to a wide variety of food resources which 
could have an effect on the type of pottery produced for cooking and storing food.  
 
Finally, the Sokoki from Fort Hill are believed to have joined the Pocumtuck at 
the their fort in present-day Deerfield prior to the Mohawk attack in 1665. It is not known 
if the Sokoki and their allies brought pottery with them or produced pottery at the 
Pocumtuck Fort. A comparison of the ceramic data from Fort Hill and Area D may 
provide new insights on the people who were at the Pocumtuck Fort in the middle 
seventeenth century, supplementing the ethnohistoric record. 
 
Chapter Summary 
In this chapter I have introduced the Pocumtuck people and provided an overview of the 
natural, political and social environment in which they lived during the seventeenth 
century. Each of these dimensions of everyday life could have influenced the ceramic 
manufacturing practices of the Pocumtuck people during the seventeenth century. In 
addition, I have provided a brief overview of the three regional sites examined in this 
study: Area D and Pine Hill in Deerfield, Massachusetts and Fort Hill in Hinsdale, New 
Hampshire. In the next chapter I review the methods used in this study to identify 
continuity and change in ceramic manufacturing practices at Area D, providing 
descriptions of each technical attribute examined. 
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CHAPTER 3 
 
METHODOLOGY 
 
Overview 
In this chapter I provide an overview of ceramic attribute analysis followed by a 
detailed summary of the specific methods chosen for this study with the goal of 
identifying continuities or changes in Native American ceramic manufacturing practices 
in the middle Connecticut River Valley from the fifteenth century to the mid-seventeenth 
century. 
 
Ceramic Attribute Analysis Methodologies 
In general, ceramic attribute analyses may encompass a variety of stylistic, 
morphological and technical attributes. The attributes studied often include vessel form, 
color, surface treatment, vessel wall thickness, inclusion type and rim shape (Chilton 
1996b:69; Chilton 1998:146; Rice 1987:275). Not every sherd will reveal information 
about stylistic or morphological attributes but every sherd, no matter how small, contains 
a range of technical attributes that embed information related to the manufacturing 
process and technical choices made by the potter. Braun (1983:108) notes that attributes 
can be “recorded as easily from fragments as from whole vessels”. In regions such as the 
Northeast where harsh environmental conditions and heavy development leave few whole 
vessels intact, the ability to analyze sherd fragments is critical (Chilton 1996:26). 
Attribute analysis “is considered to be the best means of providing inter- and intra-
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assemblage comparisons, an important requisite in the broad context of Northeastern 
prehistory” (Petersen 1985:10). Archaeologists may be able to gain insight on cultural 
changes or continuities in pottery manufacturing techniques over time by comparing 
technical attributes from different ceramic assemblages manufactured by potters who 
share cultural traditions. 
 
With ceramics, each step of the manufacturing process is recorded within the final 
product (Rice 1987:25). Each time the potter takes an action to select and prepare raw 
materials, form the clay and modify the surface the attributes of the pot are changed. The 
human-triggered processes of firing, use and discard of a pot coupled with natural 
taphonomic processes that can contribute to the decay of the pot in its depositional 
environment can lead to changes in the attributes of the vessel over a long period of time. 
It would not be possible for an archaeologist to understand every variable that could have 
affected the condition of a vessel or sherd by the time it is examined in the lab. By 
examining technical attributes of ceramics, archaeologists can focus on one critical 
dimension of the vessel under the control of the potter – how it was manufactured 
(Chilton 1996:58). For the purposes of this study, an attribute is “one variable of a 
ceramic vessel” (Chilton 1999:102). The comparison of technical attribute data between 
the Area D and Pine Hill ceramics may provide insights regarding continuities or changes 
in manufacturing practices between the Late Woodland and Early Contact Period in the 
middle Connecticut River Valley.  
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Area D Ceramic Analysis Methodologies 
For this study, my first goal was to replicate the technical attribute analysis 
methodologies used by Dr. Elizabeth Chilton in her study of the Pine Hill ceramic 
assemblage (Chilton 1996:56-78). As noted in Chapter 1, by comparing the technical 
attributes of vessel lots from Pine Hill and Area D, my expectation is that one can gain 
insight on continuities and changes in vessel production over time. Understanding 
continuities or changes in a core technology shared by one indigenous community and 
their descendents in the middle Connecticut River Valley may shed light on the impact of 
social, environmental and political stresses faced by the Native people of this region 
during the seventeenth century. In this way, ceramics can act as a proxy for written 
records on the variety of regional responses to colonization where historical 
documentation is lacking, inaccurate or biased.  
 
With this goal in mind, it was important to apply the same attribute analysis 
methodologies for the Area D ceramics as were used for the analysis of the Pine Hill 
ceramics. Through the course of this study, additional analyses were conducted on the 
Area D ceramics to complement the initial technical attribute analysis. An automated 
attribute analysis program was used to evaluate the manual attribute analysis. The 
ceramics of Pine Hill and Area D were then compared to the ceramic assemblage from 
Fort Hill in Hinsdale, NH, a contemporaneous site to Area D, also located in the 
Connecticut River Valley. Compositional analyses were conducted on ceramics from all 
three sites to gain broader insight into the raw materials used regionally for ceramic 
manufacturing during the Late Woodland and Contact Periods in the middle Connecticut 
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River Valley. Before describing each of these ceramic analysis methodologies, I outline 
the basic field and laboratory procedures used to collect, sort and catalog the Area D 
ceramics. 
 
Area D Field-based Sorting Procedures 
In 2006, UMass Archaeological Field School students conducted the initial 
sorting of Area D artifacts in the field, separating non-glazed ceramics from other 
material culture types into bags by test unit and level. Non-glazed ceramics were coded 
as NCER, a designation that indicated that the sherds may be Native American 
manufactured ceramics. Glazed ceramics were added to the historic artifact bag for each 
unit and level. Although it is possible that Native American people used glazed ceramics, 
or that settlers used non-glazed ceramics, there is no evidence that Native American 
potters manufactured glazed ceramics in the fifteenth to seventeenth centuries. As 
mentioned in Chapter 1, Native American people in Southern New England did exchange 
goods with settlers through trade and gifting during the Contact Period, and may have 
acquired glazed ceramics (Loren 2010:18); however, since this study focuses on the 
manufacturing processes of Native American potters, only non-glazed ceramics were 
analyzed.  
 
Cataloging and Selection of Area D Sherds for Analysis 
During the 2006 University of Massachusetts Archaeological Field School and in 
the Analysis of Material Culture lab course that followed the field school in Fall 2006, 
students catalogued artifacts based on the following provenience information: date 
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recovered, unit number and location, level & depth, feature number and artifact type. 
Artifacts of the same type from the same location and depth recovered on the same day 
were kept together in bags and given a catalog number which was recorded on a tag and 
stored in the bag. This information was also recorded in the 2006 Field School Database. 
At the beginning of the ceramic analysis study, I searched the database to identify bags of 
sherds to examine for possible inclusion in the study. I examined all sherds that had been 
coded NCER as well as all other ceramics, small rocks, and other unknown materials in 
order to make sure that all ceramics were properly coded and non-ceramics were re-
coded. There is no documentation of sixteenth or seventeenth century Indigenous potters 
in the Middle Connecticut River Valley using paints or glazes on their ceramics and there 
is very limited evidence of slipped vessels (Pretola 2002:201). Thus, ceramics with such 
post-manufacturing alterations were not included in this study of changes in ceramic 
manufacturing processes although Native people may have acquired painted, slipped or 
glazed ceramics through trade. 
 
Each sherd was evaluated against minimal criteria to determine if it could be 
included in the initial ceramic analysis assemblage. The first criterion for each sherd was 
based on the soil horizon in which it was recovered. To be included in the study, only 
sherds recovered from below the plowzone or from an unplowed area were considered. 
While this requirement eliminated a large number of sherds from the study, those that 
were included were likely to have been deposited prior to the eighteenth century during 
the Pocumtuck occupation. This was an important criterion for understanding continuity 
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and change in ceramics produced by Indigenous potters between the Late Woodland and 
the seventeenth century. 
 
The second criterion for inclusion in the study was that each sherd must have two 
intact surfaces in order to provide enough surface area, and core area for analysis. One 
side of each sherd had to be large enough to print a small catalog number on one surface 
so that sherds could be separated from their original inventory bags for the ceramic 
analysis study.  
 
Catalog numbers were applied in fine print using acrylic ink over clear acetate 
nail polish. Unique catalog numbers were applied to each qualifying sherd. In the 2006 
UMASS Archaeological Field School database, catalog numbers represent all artifacts of 
the same type from the same unit, level and feature, excavated on a particular day. 
Individual sherd catalog numbers were created for each sherd in the study by appending a 
unique digit to the end of the Field School catalog number associated with each sherd. 
For example, all sherds recovered from Test Unit 14 on xx/xx/2006 received a catalog 
number of EGD.06.476. The sherds selected for the attribute analysis from this catalog 
number group were labeled EGD.06.476.1, EGD.06.476.2 and so forth.  
 
Technical Attribute Analysis 
Following the methodological approach used for the study of the Pine Hill 
ceramics (Chilton 1996:56-78), a variety of attributes associated with technological 
choices made during the manufacture of Area D pottery was analyzed (Chilton 1996:59; 
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1998:134). By recording a range of attributes based on potter’s technical choices, the 
expectation is that one may be able to see patterns within attributes as well as variability 
across a series of attributes (Chilton 1999:46; Petersen 1985:9). Chilton referred to the 
Pine Hill ceramic analysis methodology as “attribute analysis of technical choice” 
(Chilton 1996:58). For the study of the Area D ceramics, the same attribute analysis 
methodology was used as in the Pine Hill study. Going forward I refer to this 
methodology as Technical Attribute Analysis or TAA for simplicity. 
 
The TAA data for Area D were used to form minimal vessel lots that could be 
used for comparison with the Pine Hill minimal vessel lot data. The minimal vessel lot 
analysis (MVL) methodology enables ceramic analysts to estimate the minimal number 
of individual vessels represented by a sherd assemblage (Chilton 1996:59;1996b:71). 
MVL exposes variation with an attribute, patterns among attributes, and variation across 
vessels (Chilton et al. 2010:2). Furthermore, using vessel lots as units of comparison 
between archaeological sites rather than sherd frequencies minimizes potential statistical 
biases that may occur based on differences in the size and distribution of sherd 
assemblages (Petersen 1985:10). Thus, MVL is an important methodology for examining 
continuities and transformations in ceramic manufacturing practices across ceramic 
assemblages (Chilton 1998:146). 
 
Vessel lot analysis has become a standard practice in the Northeast (Goodby 
1998:173). Elizabeth Chilton notes: “The use of vessels as units of analysis is very 
important in the interpretation of human behavior because vessels were likely the most 
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common units of meaning in prehistoric societies” (Chilton 1998:146). By using 
technical attribute analysis data to create a minimal number of vessel lots for a ceramic 
assemblage, archaeologists can gain information about human behavior as reflected in 
manufacturing choices made by potters.  
 
TAA & MVL Procedures 
Once sherds were selected for the study, initial vessel lot assignments were 
determined by the appearance and feel of the sherds. The attributes measured during this 
initial sorting process were: color, feel, surface treatment, rim form and lip form. With 
the assistance of 10x magnification and dial calipers, additional attributes were measured 
including: primary inclusion type, primary inclusion size, maximum inclusion size, 
inclusion density, inclusion sorting, inclusion rounding/sphericity and vessel wall 
thickness. Both the manual and automated vessel lot assignments were determined by 
identifying sherds with multiple matching attribute values using data from a combination 
of technical attributes. The presence or absence of a combination of attributes determined 
how sherds were grouped into vessel lots. Sherds typically had at least three similar 
attributes to be considered a match. Inclusion attributes were the most important in 
determining matches as “a vessel can have numerous surface treatments, but usually only 
one type of paste” Elizabeth Chilton (Chilton 1996:67). The MVL methodology relies on 
the consistency of attribute assignments to determine vessel lots.  
 
Once sherds were assigned to vessel lots, digital photographs were taken of each 
vessel lot using consistent lighting and background conditions in the lab. Additionally, 
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magnified digital images of primary inclusions and sherd cores were captured using a 
Leica MZ16 microscope and Leica imaging software.  Following the macroscopic 
analysis of each sherd, vessel lots were re-assessed. The original vessel lot numbers were 
kept throughout the study; however, some vessel lots were eliminated over the course of 
the study as members sherds were assigned other vessel lots. 
 
Data Capture Procedures 
The Area D ceramic attribute data was collected in the 2006 UMASS 
Archaeological Field School database using Filemaker. The data was then normalized for 
artifact and cluster analysis. The Area D attribute data was exported to a series of MS 
Excel worksheets for comparison with the Pine Hill ceramic attribute data. MS Excel was 
also used for statistical analysis and chart generation. Spatial analysis, including mapping 
of units and features as well as ceramic density analysis was conducted using Surfer 7, 
ArcGIS and Illustrator. 
 
Additional observations on sherds that may prove useful for future analysis were 
recorded in the 2006 UMASS Archaeological Field School database. In particular, 
residues and sooting observed on sherds were noted. Accelerator mass spectrometry 
(AMS) dates can be derived from charred cooking residues found on sherds. In addition, 
charred remains may contain plant phytoliths, which could shed light on the utilization of 
nutritional resources.  
 
  52 
Overview of Technical Attributes 
The primary objective of this study was to create a comparable data set for 
comparison of the Area D and Pine Hill ceramic assemblages to assess continuity and/or 
change in ceramic manufacturing processes between the Late Woodland and the 
seventeenth-century in the middle Connecticut River Valley. The second objective was to 
evaluate alternative strategies for determining vessel lots more quickly and accurately by 
testing an automated cluster analysis system called CAA, designed to perform semi-
automated ceramic attribute analysis (Labrador 2006:8). The CAA analysis will be 
addressed in more detail later in this chapter. In order to meet these objectives, sixteen 
technical attributes were analyzed for each sherd from the 2006 Area D ceramic 
assemblage that qualified for this study. Using the TAA methodology, sherds were 
analyzed for a range of observable and measurable technical attributes of ceramic 
production. Each attribute is listed in (Figure 2) and described later in this chapter. The 
results of the attribute analyses are detailed in Chapter 4. 
 
The attributes selected for this study had the potential to vary considerably based 
on choices made by the potter. The attribute data provided a good basis for assessing a 
series of choices made by the potter during the manufacture of each vessel as well as the 
range of decisions made by the community of potters represented by the set of vessel lots 
identified from Area D. In addition, the attributes selected for this study allow for 
comparisons to multiple ceramic assemblages from other Connecticut River Valley sites. 
Comparisons of material culture can provide a rare glimpse into one aspect of Indigenous 
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response to the enormous pressures of colonization that led to sweeping changes in social 
and political conditions during the seventeenth century. 
Figure 2: Area D Ceramic Analysis Attributes 
 
Primary Inclusion Type 
The primary inclusion is often the most important attribute for determining which 
sherds belong to the same vessel lot. An inclusion is a “visible aplastic in the paste” 
(Chilton 1996:81). Inclusions used by Native potters in New England may include 
mineral, plant and shell materials. In this study, the primary inclusion type is the most 
commonly seen inclusion material visible under magnification in a sherd. The primary 
inclusion is not necessarily the largest inclusion in a sherd. While it is impossible to 
determine if each inclusion was added by the potter, it is likely that primary inclusions 
were crushed and intentionally added to the temper (Chilton 1996:80-81). 
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Upon initial examination of the Area D sherds in the lab prior to the formal 
attribute analysis, it was clear that there was a diverse range of inclusions of various sizes 
and densities visible in the sherd cores. For the formal study, primary inclusions were 
analyzed using 10x magnification. Mineral inclusions such as quartz and muscovite mica 
were fairly easy to identify, but other mineral inclusions such as feldspar, were more 
difficult to discern. Following Chilton’s coding methodology, all inclusions were coded 
as variables using the same codes assigned to the Pine Hill inclusions types (Table 1) 
(Chilton 1996:82).  
 
Unknown inclusions that exhibited similar characteristics were given a 
placeholder code. This practice ensured that designations would be consistent (Chilton 
1998:147) while enabling a future researcher to update the attribute data if the identity of 
any inclusion types was changed based on new information. By example, a mineral 
inclusion coded as NA appeared to be a chunky, slightly shiny, gray-black mineral under 
10x magnification. NA is probably a type of plagioclase feldspar, a mineral that may 
appear in a variety of colors from “white, yellow, reddish gray to black” (Pough 
1983:227). During the course of this study, a geologist from the University of 
Massachusetts also suggested that the NA inclusion could be feldspar (Seamon 2006 
personal communication). Color is not always a good indicator for determining mineral 
inclusion types in pottery as firing conditions, repeated reheating of the vessel and post-
depositional taphonomic processes can cause mineral inclusions to change color over 
time (Chilton 1996:81). Due to the uncertain identification of this mineral type, all 
inclusions sharing the NA characteristics described above were coded as NA.  
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Table 1: Area D Inclusion Type Codes 
AR Arkose 
BA Basalt 
BI Biotite 
CH Chert 
FE  Feldspar 
GG Grog 
GR Granite 
HO Hornblende 
QT Quartz 
MI Muscovite 
MS Missing 
NA Blackish gray mineral 
SA Sand 
SH Shell 
 
 
Missing inclusions could represent any type of inclusion material. Multiple 
missing inclusions of a fairly consistent size within a sherd may indicate that organic 
materials were used as temper. Organic plant-based temper often burns out during the 
firing process while crushed shell may leach out over time (Schiffer and Skibo 1987:603-
8). Mineral inclusions may occasionally fall out during vessel use or when the vessel is 
broken. Sherds with one or two missing inclusions that were inconsistent in size or shape 
were noted but the MS inclusion type code was not recorded as the primary inclusion. 
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Secondary Inclusion Type  
A secondary inclusion type was recorded for the Pine Hill assemblage with 
inclusions having “three or more rocks or minerals” coded as grit (Chilton 1996:82). For 
the Area D ceramic study, all inclusions that could be identified macroscopically were 
recorded and coded individually as was required for input to the CAA cluster analysis 
system.  Thus the secondary inclusion data for Area D could not be directly compared to 
the Pine Hill ceramics.  
 
Primary Inclusion Size 
 The primary inclusion size attribute measures the maximum primary inclusion 
size for a vessel lot rather than the minimum size or average size. Inclusion size can have 
an impact on technical properties of vessels as well as the surface feel and appearance 
(Woods and Chilton 2008). The use of smaller inclusions reduces crack initiation by 
mechanical or thermal stresses (Braun 1983:123). The analysis of primary inclusion size 
may also contribute to our understanding of the level of effort spent on crushing material 
for use in temper in comparison to other inclusion types. Inclusion size “will vary 
proportionally to the size of the vessel and the thickness of the walls” (Chilton 1996:82) 
so it is important to consider this attribute along with vessel wall thickness when 
determining vessel lots. Although a single large inclusion may find its way into a sherd 
unintentionally, it is likely that across a vessel lot, there will be consistency in the 
maximum inclusion size of the primary inclusion within a small range. For instance, 
“very coarse” = 1-2mm (Table 2). The primary inclusion size was recorded as an ordinal 
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value. Inclusion size is an important attribute to consider when comparing assemblages 
from different sites (Chilton 1996:89). 
Table 2: Inclusion Size Ordinals 
Very Fine 0 - .1mm 
Fine .1 - .25mm 
Medium .25 - .5mm 
Coarse .5 – 1mm 
Very Coarse 1 – 2mm 
Granule 2 – 4mm 
Pebble 4 – 6mm 
 
Primary Inclusion Density  
The primary inclusion density was identified by estimating the percentage of the 
primary inclusion visible in the core of each sherd. Examining sherd cores can provide a 
better perspective on the range of inclusions in a sherd than examining sherd surfaces. 
Vessels surfaces are often wiped, smoothed or treated in other ways, covering inclusions. 
Other factors such as firing and breakage can cause inclusions to detach from surfaces 
leaving voids. Inclusions seen in sherd cores under 10x magnification were compared to a 
digital percentage inclusion estimation chart (Orton et al. 1993:238) to determine 
inclusion density per sherd. The estimation chart provides percentage inclusion images at 
increments of 5%, 10%, 20% and 30% for inclusions ranging from 0.5mm to 3.0mm.  
 
Consistent density of temper throughout a pot is key to successful firing and can 
contribute to the overall strength of the pot (Chilton 1996:93). Despite the potters’ efforts 
to achieve consistency in temper, the number of inclusions usually varies across a single 
hand-built pot (Chilton 1996:92). Thus, a primary inclusion density percentage is 
assigned for the sherds associated with each vessel lot. In the Connecticut River Valley, 
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ceramic pastes can vary significantly from pot to pot so identifying a consistent range of 
natural and added inclusions in the paste can be a strong indicator that a set of sherds may 
be related (Hill 2010:2).  
 
Inclusion size and density may have an important role in the performance 
characteristics of a vessel. Pots with larger and more dense inclusions, particularly those 
with thicker walls tend to be more resistant to mechanical stress, such as sharp blows, 
depending on the inclusion type (Chilton 1999:55; Rice 1987:227). Thinner walled 
vessels with smaller, less dense inclusions may be more susceptible to breakage (Chilton 
1999:55). It is possible to construct durable containers with thin walls and smaller, less 
dense inclusions by adjusting inclusion types and firing strength (Rice 1987:228) though 
such vessels were not typical of low-fired pottery in the seventeenth century in the middle 
Connecticut River Valley. 
 
Vessel Wall Thickness  
Assessment of vessel wall thickness can provide key information on mechanical 
performance regarding “thermal conductivity, flexural strength (breakage load) and 
resistance to thermal shock” (Braun 1983:118). Vessels with thinner walls are usually 
more suited to cooking as they resist thermal shock better than thicker walled vessels. 
Thicker walled vessels are generally stronger and more resistant to breakage making 
them well suited for preparing foods or storage (Chilton 1996:96; Chilton 1998:151-152; 
Rice 1987:227). Thinner walled vessels conduct heat more quickly from the outer surface 
to the inner surface (Braun 1983:118) Thus, vessel wall thickness, temper type and 
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consistency are all important factors in determining the suitability of a vessel to perform 
different functions. 
 
Vessel wall thickness tends to vary depending on the area of the vessel from 
which the sherd originated (Braun 1983:118-120). Bases are often thicker than rims and 
necks, while body sherds may be thicker near the base, narrowing towards the neck. Thus 
each sherd was measured in multiple areas and the most frequent measurement was used 
to determine the modal vessel wall thickness (Chilton 1996:66). Modal thickness 
measurements were taken using digital sliding calipers. The vessel wall thickness 
attribute should be used in combination with other attributes to determine if a set of 
sherds with similar attributes may potentially be from the same vessel. 
 
Surface Treatment  
Surface treatment refers to any application or modification made to the surface of 
a vessel, by the potter prior to firing (Chilton 1996:107). Treatments can be applied for a 
variety or reasons including: to convey social information about group affiliation; to 
increase distinctiveness from other vessels for easier identification by the cook; to modify 
the shape of the vessel; to improve handling; or to improve heat transfer (Braun 
1983:110; Rice 1987:144, 232).  Treatments can be applied to wet, leatherhard or dry 
surfaces (Rice 1987:144) but for the purposes of this study, only surface treatments were 
recorded that were applied to wet or leatherhard clay (Chilton 1996:107).  
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Native American ceramics from Southern and Central New England exhibited a 
wide range of surface treatments from the Woodland Period through the seventeenth 
century (for instance, see Chilton 1996:106-110; Chilton 1999:98-100; Goodby 
2002:149-150; Lavin 2002:171-173). Efforts have been made to define ceramic traditions 
in New England for many years, however the fluid social boundaries and shared 
characteristics among pottery from different cultural groups often make it difficult to 
associate a particular set of characteristics with any one community (Johnson 2000:130).  
 
In general, low-fired vessels from the Woodland period into the seventeenth 
century in New England can be incised, notched, dentate, shell or rocker stamped, cord-
marked, fabric impressed, brushed, scraped, burnished, wiped and smoothed (Chilton 
1996:107). Sometimes it is difficult to distinguish between different types of surface 
treatments. For example, smoothing and wiping can result in similar effects on the 
surface of the pottery. During the manufacturing process, pottery surfaces can be 
smoothed through the application of paddling and water. Pottery can also be wiped using 
a piece of leather or cloth applied to leather hard clay before firing. Wiping usually leaves 
striations on the surface. For this study, if only one or two striations were seen, and the 
rest of the surface was smooth, the surface treatment was recorded as smoothed. 
 
Automated Cluster Analysis Attributes 
In addition to Primary Inclusion Type, Vessel Wall Thickness, Inclusion Size, 
Inclusion Density and Surface Treatment, the following five qualitative attributes were 
required for the CAA cluster analysis program: inclusion sorting, inclusion 
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sphericity/roundness, exterior color, core color, and surface feel. Each of these attributes 
is described below. 
 
Inclusion Sorting 
Sherds may contain many types of inclusions of varying size. Sorting determines 
how consistent the inclusions are by size. A sherd with inclusions that are mostly 
consistent in size is considered to be well sorted. A sherd containing a mix of inclusions 
of varying size was considered to be poorly sorted. The sorting value is determined by 
viewing sherd cores through a binocular microscope at 10x magnification, then 
comparing the distribution and grain-size of visible inclusions to a standardized inclusion 
sorting chart (Orton et al. 1993:239-240). 
 
Inclusion Sphericity/Roundness 
Sphericity and roundness of inclusions are examined to understand their possible 
erosional history. This information may help with mineral type identification and may 
indicate the depositional origin of the clays and minerals (Rice 1987:73). Sphericity 
determines the overall roundness of the inclusion in relation to a circle while roundness 
focuses on the shape of the edges from very angular to very rounded (Orton et al. 
1993:239-240). A well-rounded/high sphericity inclusion would be circular in shape with 
a mostly smooth surface, exhibiting no corners. A crushed inclusion would likely have 
sharper corners. By example, biotite inclusions typically have lower sphericity while 
muscovite inclusions have higher sphericity. Clay containing angular inclusions with a 
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variety of sizes tends to bond well resulting in vessels that are strong when fired (Rice 
1987:74). 
 
Exterior Color  
Natural clays may appear in a range of shades from white, gray, brown black, or 
orange-red when low-fired. The color is dependent on the iron and organic material in the 
clay as well as the firing conditions (Rice 1987:333). The exterior color of a vessel can 
vary widely across the surface for a number of reasons such as uneven firing conditions, 
cooking residues and the depositional environment (Chilton 1996:104). For the Area D 
ceramic analysis study, I recorded the value, chroma and hue of each sherd based on 
comparison to Munsell color charts (Anonymous 1975). The use of Munsell color charts 
provides a standard set of values with which to compare sherds from diverse ceramic 
assemblages. For consistency, the exterior surface color of each sherd was assessed 
visually under consistent laboratory lighting conditions to determine the hue of the sherd 
using Munsell color charts (Anonymous 1975). The predominant color of each sherd was 
recorded as the exterior color attribute value. Notes were also entered in the University of 
Massachusetts Amherst Field School Database to track evidence of residues or sooting 
that might be of interest to future researchers.  
 
Core Color  
Low-fired archaeological ceramics are more likely to have greater consistency in 
core color than on exterior surfaces. A sherd core is the area between the interior and 
exterior surface, often where a break occurred. The core color is usually less affected by 
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cooking residues and handling than the exterior color, although liquids may seep into 
cracks and surface voids or be absorbed by the clay. Firing conditions tend to create 
similar changes to core color across the vessel. After deposition, core color can be 
impacted by taphonomic processes, such as the movement of water and freezing which 
may have an abrasive effect on sherd edges and surfaces (Orton et al. 1993:214). Iron in 
post-depositional soil deposits can stain sherds. For this reason, some ceramic analysts 
prefer to snap sherds to reveal a clean edge for analysis. For the Area D ceramic 
assemblage, the sherds were analyzed in the state recovered until discussions of further 
testing could be held with the Massachusetts Commission on Indian Affairs to understand 
their preferences. While color analysis can provide insight on possible clay composition, 
firing conditions and usage practices, the most important technical attributes to analyze 
for vessel lot determination are inclusions, vessel wall thickness and surface treatment 
(Chilton 1996:66).  
 
Surface Feel  
The surface of a vessel can be made to feel harsh, rough or smooth by modifying 
the surface of a green (wet) or leather hard (slightly damp) vessel prior to firing. In 
addition, inclusion size can impact surface feel. For instance, the use of larger inclusions 
can result in rougher surfaces. Surfaces roughened on purpose by the potter or those 
containing inclusion irregularities, may have been easier to handle reducing breakage 
(Chilton 1996:111). Harsh surfaces feel “abrasive to the finger” (Orton et al. 1993:235). 
Potters using smaller inclusions can achieve a rougher surface through the use of fabric 
impressions, cord wrapped paddles or modifying the vessel surface using organic 
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materials such as corn (Chilton 1996:111). Surface feel can change overtime through 
handling, firing, storage, and discard practices, which may cause inclusions to leach out 
or pop out. When an inclusion is separated from the vessel surface, a void, or empty 
space is created. Inclusion voids can leave a surface feeling rougher to the modern day 
analyst. Although surface feel is a qualitative attribute, this attribute can aid in matching 
sherds with similar characteristics.  
 
Additional Technical Attributes  
Several additional technical attributes were measured to contribute to the study. 
Analysis of rim-form and lip-form supported inter-site and intra-site comparisons. 
Analysis of greatest linear measurement and weight was important for understanding 
depositional patterns and will contribute to the curation of site materials. 
 
Rim Form and Lip Form 
The level of diversity in Late Woodland and Early Contact Period vessels in New 
England may make it difficult to identify individual potters or traditions, the level of 
variability in rim and lip forms can reveal continuity or changes in manufacturing 
processes. The Rim form and Lip form attributes can sometimes be hard to identify 
because it is not always clear where one begins and one ends (Rice 1987:214). The 
profile of the rim was assessed to determine the rim form. The lip form reflects only the 
uppermost part of the rim (Chilton 1996:100). For consistency, I examined many Pine 
Hill rims and lips against the assigned attribute data to train my eyes prior to beginning 
the Area D rim form and lip form analysis. The Area D sherd assemblage contained 
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fewer than 10 rim and lip sherds for examination. Each sherd was carefully recorded, 
sketched, and photographed. Rim forms that had multiple similar technical attribute 
values were assigned to the same vessel lot.  
 
Greatest Linear Measurement (GLM)  
Greatest Linear Measurement (GLM) is a quantitative metric that could reveal 
patterns in sherd fragment size when assessed over a large area. Sherd length can vary 
considerably over time from the first point when a vessel is broken to the time it is 
recovered by the archaeologist due to human and natural processes. Despite the limited 
information that sherd length can provide about continuities and changes in 
manufacturing processes, the size of recovered sherds could be helpful in understanding 
depositional events and site usage taken in context with all other attributes and available 
site data (Elizabeth Chilton, personal communication 2006). The greatest length of each 
Area D sherd was measured in order to compare the size of the sherds from a large 
disturbed unit at one end of the site to those from other units spread across the site.  
 
Based on initial visual assessment prior to minimal vessel lot analysis, it appeared 
that the sherds from the disturbed unit were generally larger than those from across the 
rest of the site. One hypothesis to consider is that looters may have broken pots while 
digging. If some pots were complete or only partially broken before digging began, it 
might be possible that larger sherds would be identified during the field school in the 
disturbed unit as compared to other units across the site. It is also possible that the pots 
were broken before the pit was disturbed and were ignored in favor of other objects. 
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Elizabeth Chilton (personal communication 2006) suggested that analyzing the greatest 
linear measurement of all sherds from Area D may provide interesting insights that could 
contribute to our overall understanding of events that took place at Area D. GLM was not 
recorded for the Pine Hill sherds so no comparison was made between assemblages.  
 
Weight  
Sherd weight is recorded in order to track potential decay of the sherd over time 
while in curation. Sherds can lose inclusions or break down through exposure to post-
excavation climate and handling conditions. Weight and size were also important factors 
in determining which sherds would qualify for the compositional analysis study. 
 
Automated Statistical Analysis 
In addition to manual attribute analyses, a semi-automated statistical analysis 
program was tested to determine if vessel lots could be generated in a more efficient and 
effective way. The system used, called Mclust, was developed by Angela Labrador. 
Mclust leverages statistical analysis programs to identify vessel lots based on the input of 
manually acquired attribute data into a relational database (Labrador 2008). Area D 
ceramic attribute data was recorded in Labrador’s Ceramic Attribute Analysis (CAA) 
database using Adobe Filemaker. The sherd attribute data from the relational CAA 
database was first sorted into permutations of inclusion type. Each permutation was then 
input to a program called Mclust, which is available as an open source toolkit. Mclust 
uses model-based hierarchical clustering and normal mixture modeling to identify 
clusters of things (Fraley and Raftery 2007:1). Labrador created scripts to generate the 
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inclusion permutations, then modified the base Mclust toolkit to identify clusters of 
sherds with multiple matching inclusions and attributes. Each cluster potentially formed a 
unique vessel. For the purposes of this test, we set the threshold to a minimum of 3 
matching attributes. The digital cluster analysis toolkit was developed to provide a more 
efficient way for archaeologists to look at regional variability as an expression of 
behavior (Labrador 2006).  
 
The automated approach to vessel lot analysis can provide useful feedback during 
the analysis process, but it is still dependent on manual analysis by the archaeologist to 
feed data into the program and to analyze the suggested clusters. One of the primary 
benefits of this hybrid approach to vessel lot analysis is that potential data problems, 
patterns, and anomalies may become apparent earlier in the research process.  
 
Comparison of Middle Connecticut River Valley Ceramics 
Once the minimal vessel lot analysis of the Area D ceramic assemblage was 
complete, the resulting data was compared to the Pine Hill data set. To accomplish this, 
the data from Area D was exported from the UMASS Archaeological Field School 
database into Excel spreadsheets. The Area D data was then compared to Pine Hill data, 
which was also stored in spreadsheets. Comparative bar charts were developed to 
illustrate similarities, differences, trends and variation in the technical attributes of the 
Pine Hill and Area D ceramic assemblages.  
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In order to develop a broader regional perspective on continuity and change in 
response or resistance to seventeenth century colonialism, a comparison of Pine Hill, 
Area D and Fort Hill ceramics was conducted. This important regional comparison raised 
some methodological challenges. The ceramics from Fort Hill that were originally 
examined by Peter Thomas in 1979 and then re-examined by Matthew Boulanger in 2009 
were not analyzed using the MVL method. The Fort Hill data set was focused on sherd 
counts rather than vessel lots as units of measure, eliminating the possibility of a direct 
comparison to the vessel lot data from Area D and Pine Hill. However, Boulanger’s study 
of the Fort Hill sherds included data on many of the technical attributes that were also 
included in the Area D and Pine Hill ceramic analyses enabling a regional assessment of 
a variety of technical attributes including inclusion type, rim and lip form, and choice of 
surface treatment (see Boulanger 2009; Chilton et al. 2010; Woods et al. 2010). The Fort 
Hill attribute data was compared to the Pine Hill and Area D attribute data using 
presence/absence analysis. In this way, sherd based analysis can complement vessel lot 
analysis providing a broader regional perspective on ceramic manufacturing practices 
(Petersen 1985:10). 
 
Compositional Analysis of Connecticut River Valley Clays and Paste 
To supplement the regional ceramic attribute analysis, Boulanger proposed to 
conduct a compositional analysis study to understand raw material usage for ceramic 
manufacturing at Area D, Pine Hill and Fort Hill (Boulanger 2009; Hill 2010). With 
compositional analysis of selected sherds from each site, the mineralogical and chemical 
profiles could be compared offering insights on similarities, differences and variability 
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within and across assemblages. In addition, compositional analysis of sherds coupled 
with analysis of local clays, can provide chemical signatures that could point towards the 
use of local or remote resources, perhaps transported by visitors or acquired through trade 
(Boulanger 2009:3; Orton et al. 1993:140; Sutton and Arkush 2009:133). Finally, the 
compositional analysis study of the middle Connecticut River Valley ceramics offered an 
independent means of assessing changes and continuities in regional manufacturing 
practices that was blind to ethnohistorical accounts and stylistically focused 
archaeological studies previously conducted in the region.  
 
Boulanger’s study of Connecticut River Valley ceramics was conducted in 
collaboration with this author and Elizabeth Chilton of the University of Massachusetts, 
Amherst and David V. Hill of Archaeological Research and Technology (Hill 2010) at 
the Missouri Research Reactor Laboratory (MURR). Following Boulanger’s detailed 
analysis of the Fort Hill ceramics for his Masters Thesis (Boulanger 2009), he arranged 
for a complementary compositional analysis study of a small set of sherds from the Area 
D and Pine Hill ceramic assemblages. This study involved petrographic analysis 
conducted by David V. Hill and Instrumental Neutron Activation Analysis (NAA) 
conducted by Matthew Boulanger. Woods and Chilton selected the sample sherds from 
the Area D and Pine Hill assemblages. 
 
Petrological techniques such as thin sectioning, textural analysis and 
compositional analysis have been used since the 1950s for pottery studies (Orton et al. 
1993:140-146). Through the use of these techniques for ceramic analysis, it is possible to 
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identify components of the temper and paste used by potters including aplastic inclusions. 
A petrographic microscope is used to examine a thin section of a sherd which has been 
mounted on a glass slide then typically grounded to 0.03mm thickness before being 
covered by a thin glass slip (Boulanger 2009:56; Orton et al. 1993:140; Rice 1987:373; 
Sutton and Arkush 2009:133). Polarized light is transmitted through the thin section, 
enabling an optical mineralogist to identify the mineral composition of each sherd. Each 
mineral has a unique combination of optical properties (Hill 2010:1; Orton et al. 
1993:140-146; Pretola 2002:191). Based on the behavior of the light as it passes through 
the mineral crystals, the analyst may be able to determine the structure, color and shape 
of inclusions to identify distinct minerals and patterns of mineral inclusions among a 
sherd assemblage (Boulanger 2009:56). Ceramic petrography also enables comparison of 
traits across regional ceramic assemblages (Pretola 2002:192). 
 
In addition to petrographic analysis, the sherd pastes were examined using the 
NAA technique (Boulanger 2009:77-94; Woods et al. 2010). NAA is an extremely 
sensitive method of identifying the chemical signature of a clay or paste (Rice 1987:397). 
A small fragment of each sherd, representing approximately 1cm2, was removed, washed, 
dried and then ground into a powder (Boulanger 2009:78). The powder was then 
bombarded with neutrons causing radioactive decay of the elements. The emitted 
radiation was then measured to determine the elements in the sherd (Rice 1987:396-398). 
Inclusions in the clay do not affect the primary chemical signature of the clay. The goal 
of conducting this type of ceramic analysis is to identify “groups of specimens whose 
elemental compositions are more similar to each other than they are to other specimens” 
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(Boulanger 2009:77). These compositional groups may reflect variation in the clay and 
temper used for the production of ceramics. Thus, the NAA results may provide valuable 
information regarding similarities and/or differences in the technical choices of potters 
from Area D, Pine Hill and Fort Hill as reflected in the chemical signature of sherds from 
those sites.  
 
Both petrographic analysis and NAA result in some damage to the sherds so prior 
to committing to these tests, approval was sought and received from the Massachusetts 
Commission on Indian Affairs and the Massachusetts State Archaeologist, Brona Simon. 
Woods and Chilton then identified a sample set of sherds from the Area D and Pine Hill 
ceramic assemblages representing a cross section of paste groups. Boulanger requested a 
minimum of fifteen to twenty-five (n=15-25) sherds from each site for the compositional 
analysis study. Given the small sample size of the ceramic assemblages from Area D and 
Pine Hill that were part of the MVL analysis, it was decided that only ten to fifteen 
(n=10-15) sherds from each site should be sent to MURR. After careful re-examination of 
the Area D sherds by Woods and the Pine Hill sherds by Chilton, fourteen (n=14) sherds 
from each site were chosen, each with a minimum weight of 1-2 grams and a minimum 
surface size of 2cm x 2cm. The sample set included body and rim sherds, exhibiting a 
variety of inclusion types. In addition, sherds were chosen from multiple vessel lots 
associated with multiple features across each site. 
 
 Upon examination by Hill, not all sherds could be successfully thin sectioned. In 
total, Hill was able to examine thirteen sherds (n=13) using petrographic analysis 
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including seven (n=7) sherds from Pine Hill and six sherds (n=6) from Area D (Hill 
2010:1). Compositional analysis by INAA was conducted by Boulanger on all sherds sent 
for Pine Hill (n=14) and Area D (n=14). In additional Boulanger conducted NAA on 203 
sherds from Fort Hill (n=203) (Woods et al. 2010). 
 
 
Limits of This Study 
As mentioned earlier, the sample size of the Area D ceramic assemblage was 
relatively small in comparison to the Pine Hill and Fort Hill assemblages. Although 
sample size differences may raise concerns when comparing sherd count data from 
multiple sites, the use of the TAA and MVL methodologies to develop vessel lot 
comparisons between Area D and Pine Hill mitigated issues with difference in sample 
size.  The presence/absence analysis used for comparison of several qualitative attributes 
including rim/lip form and surface treatment can be impacted more significantly by 
sample size differences. Thus, the presence/absence analysis for the Area D, Pine Hill 
and Fort Hill ceramics was used to gain insight on potter’s choices at these regionally and 
culturally associated sites but the data would be stronger if a larger set of Area D sherds 
were available for comparison. Suggestions for future research will be addressed in 
Chapter 5. 
 
 
Chapter Summary 
 
In this chapter, I have reviewed ceramic analysis methodologies particularly suited to the 
study of ceramic assemblages from New England including attribute analysis and 
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compositional analysis. I have also outlined the methods used for this study and described 
each of the attributes analyzed. In the next chapter, I discuss the results of the ceramic 
attribute analysis and compositional analysis studies with initial interpretations on the 
findings that may provide insight on continuity, change, response and resistance by 
Native people in the middle Connecticut River Valley during the seventeenth century. 
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CHAPTER 4 
ANALYSIS 
 
Introduction to Analysis and Results 
For this study, my primary goal was to analyze the Area D ceramic assemblage 
using the attribute analysis of technical choice methodology used by Dr. Elizabeth 
Chilton for the analysis of the Pine Hill ceramic assemblage (see Chilton 1996). My 
objective was to create a comparable data set for the Area D ceramic assemblage that 
would enable technical attribute comparisons across Pine Hill and Area D vessel lots. To 
evaluate the initial data emerging from the Area D manual vessel lot analysis, the Area D 
technical attribute data was used as input to an automated cluster analysis program. This 
program generated an alternative set of sherd clusters representing virtual vessel lots for 
comparison to the manually assigned vessel lots. To provide a regional perspective on 
raw material usage for ceramic production, a compositional analysis study was conducted 
on ceramics from Pine Hill, Area D and Fort Hill. Finally, a regional comparison of 
several technical attributes of pottery from these three sites was developed to provide 
insights on regional approaches to ceramic manufacturing that may inform our 
understanding of continuities and changes in the ceramics from Area D. The results of 
these analyses are described in this chapter, which concludes with my interpretations of 
the data. 
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Area D Ceramic Assemblage 
Over 650 sherds recovered from Area D in 2006 were examined in the initial 
phase of the ceramic attribute analysis study. The total number of sherds examined from 
feature and non-feature contexts increased to over 1000 (Hart and Chilton 2008:45) as 
additional sherds were added to the ceramic assemblage following soil flotation and a 
brief excavation at Area D in 2007. Ninety-three sherds (n=93) met the minimal criteria 
outlined in Chapter 3 to qualify for the study. This sample set represented just under 10% 
of the ceramics recovered from Area D through 2007.  Additional unglazed ceramics that 
may qualify for a similar study were recovered from Area D during the 2008 and 2010 
University of Massachusetts Archaeological Field Schools; however they were not 
included in this study (Hart and Chilton 2008:45).  
 
Area D Minimal Vessel Lot Analysis 
At Area D forty-nine (n=49) unique vessel lots were identified after several passes 
of manual attribute analysis. Of these, eighteen (n=18) were associated with the disturbed 
area at Test Unit 14. Thirty-one (n=31) vessel lots were associated with features 
excavated at Area D during the 2006 field season. By comparison, forty (n=40) vessel 
lots were identified using the CAA Automated Cluster Analysis program.  Although 
fewer vessel lots were identified through automated analysis, many vessel lots clusters 
concurred with the manually assigned vessel lots. Upon review of the discrepancies 
between the manual and automated vessel lot assignments, a few minor adjustments were 
made to the manual vessel lot assignments. In several cases, the automated program 
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combined sherds statistically into clusters that did not appear to the analyst’s eye to 
match under 10x magnification. 
 
Thus, to maintain consistency with the Pine Hill attribute analysis, the results of 
the manual vessel lot analysis for Area D were used with a few minor adjustments. As an 
example, Area D vessel lot 29 originally included two sherds following the initial sorting 
process in the lab. After re-examining inclusions under 10x magnification, I added two 
more sherds to vessel lot 29 for a total count of four sherds. The CAA program disagreed 
with three of the four sherd assignments for this vessel lot. Upon re-examination of the 
sherd cluster, one sherd was removed resulting in a cluster of three sherds for vessel lot 
29. It was clear to my eyes and hands that three of the sherds in this vessel lot were 
clearly related. As Dr. Chilton mentioned during a lab discussion, the human senses of 
sight and touch as well as other intangible analyses that our brains make when we 
compare objects manually are difficult to replicate with a computer (Elizabeth Chilton, 
personal communication 2006). 
 
One of the interesting outcomes of both the manual vessel lot analysis and 
automated approach is that many vessel lots contain sherds that were associated with 
multiple units at Area D. The broad distribution of sherds could indicate that breakage 
occurred in one area of the site and the vessel was discarded in another area of the site. It 
is also possible that sherds were distributed broadly through activities such as sweeping 
or through natural processes such as localized flooding from heavy rains.  
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During the 2006 field school, it was hypothesized that a very disturbed area 
(TU14) at the end of the site overlooking the Deerfield River Valley might contain more 
complete vessel lots. The sherds recovered from this area appeared to be larger with more 
residue than many sherds from other units at Area D. Such field observations lead to a 
hypothesis that TU14 might represent a different depositional period than the rest of the 
Area D site. Yet, based on the analyses conducted in this study, the ceramics from this 
unit appear to be quite similar to those found across the site. In addition, sherds 
associated with many other units were also found at TU14. Thus the ceramic analysis 
does not support the theory that this unit represents a different depositional time period. 
 
Comparison of Area D and Pine Hill Minimal Vessel Lots 
As noted in Chapter 3, five of the sixteen attributes analyzed for the Area D 
ceramics can be compared directly to the Pine Hill ceramic assemblage. These attributes 
include: Primary Inclusion Type, Primary Inclusion Size, Inclusion Density, Vessel Wall 
Thickness and Surface Treatment. The comparisons revealed considerable variation in 
technical choice among the assemblages as is often seen in the ceramics of the New 
England interior (Chilton 1999:110).  
 
Primary Inclusion Type  
The Area D ceramics contained a diverse range of primary inclusion types 
including: quartz, feldspar, muscovite, shell, and hornblende. One type of mineral 
inclusion that was of an unknown material was coded as NA. The NA inclusion shared 
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characteristics with some types of plagioclase feldspar. Sherd voids that likely contained 
missing inclusions were coded as MS.  
 
The most common primary inclusion identified in the Area D ceramics was quartz 
(QT), which was identified in 29% of vessels lots (Figure 3). Quartz was followed by 
missing (MS), which was identified in 24% of vessel lots. The unidentified primary 
inclusion material (NA), which is likely a type of feldspar, was noted as the primary 
inclusion in 18% of vessel lots. Shell (SH), was identified as the primary inclusion 
material in 16% of vessel lots. Feldspar (FE) was clearly identified as the primary 
inclusion in only 2% of vessel lots at Area D. This finding contrasts with the Pine Hill 
ceramics where feldspar was identified as the primary inclusion in 40% of vessel lots 
(Chilton 1996:82).  
 
As mentioned earlier, (NA) the unidentified inclusion may actually be a type of 
feldspar. If vessels containing (NA) as the primary inclusion were combined with those 
containing feldspar (FE) as the primary inclusion, the total number of vessels lots would 
represent 20% of the Area D ceramics. This number of feldspar tempered vessels at Area 
D would still be far fewer than feldspar tempered vessels at Pine Hill, but the difference 
would be less dramatic. 
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Figure 3: Pine Hill vs. Area D Primary Inclusion Types 
 
 
The comparison of primary inclusion types shows that there is considerable 
variability in Pine Hill and Area D ceramics, with continuities at Area D in the use of 
some tempering materials (quartz and feldspar), the introduction of new materials (shell) 
and the elimination of other materials (biotite and chert) as primary inclusions (Figure 3). 
Quartz is the predominant inclusion at both sites. Quartz can increase resistance to 
mechanical stress, but it can also decrease resistance to thermal stress. Thus, the Area D 
and Pine Hill pots may have been ideal for storage and transport, but comparison to 
Iroquoian vessels of the same time period indicates that they were probably not ideal 
cooking pots for maize (Chilton 1998:149, 1999:110, 2005:144).  
 
An important difference in technical choice at Area D is the use of shell temper, 
which was identified in a significant number of vessels. In some areas of the U.S., shell 
temper became more commonly used in Late Woodland pottery as maize and other 
domesticates became more prevalent in the diet; however, a direct correlation between 
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maize farming and the appearance of shell tempered-pottery can not be made in many 
regions (Feathers 2006:101; Pollack et al. 2008:238). A summary of maize and other 
archaeobotanical materials recovered from Area D is addressed later in this chapter. 
 
Shell temper is better for pots used for intensive cooking, as the thermal 
expansion coefficient of shell is similar to or less than that of clay (Chilton 1998:149; 
Rice 1987:229). Shell tempered pots may represent changes in cooking practices as they 
resist thermal shock better than quartz tempered pots; yet, quartz tempered pots resist 
mechanical stress better than shell tempered pots (Chilton 1998:149, 151-152). In 
addition, the use of shell as temper generally allows for the reduction of vessel wall 
thickness, which may improve heat transfer (Schiffer and Skibo 1987:599). The Area D 
sherds that contained shell as the primary inclusion usually had a modal vessel wall 
thickness in the 4-5 mm range which is at the lower end of the 4-7mm range for all Area 
D vessels. Vessel wall thickness is addressed later in this chapter. The shell temper from 
Area D has not been thoroughly analyzed but it is likely to be either freshwater mussel or 
marine shell. Both shell types have been found at Area D in what appear to be refuse pits. 
 
Quartz is the predominant inclusion at both sites indicating considerable 
continuity in the production of multi-functional vessels between the Late Woodland and 
the seventeenth century. As noted earlier, vessels made with quartz inclusions tend to be 
more resistant to mechanical stress, yet less resistant to thermal shock, which can occur 
when cooking at high heat (Chilton 1999:104). They make good all-purpose vessels 
suitable for transporting or storing food, or cooking food in low or medium heat 
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conditions (Chilton 1999:110). Quartz has a higher thermal expansion rate than most 
clays which may cause cracking (Chilton 1999:104) but it is decidedly lower than 
inclusions such as feldspar often seen in Iroquoian pots designed to cook maize at high 
heat for an extended period of time (Chilton 1998:139). Thus, Chilton suggests that the 
Connecticut River Valley pots may have been ideal for storage and transport, but they 
were probably not ideal cooking pots for maize (Chilton 1998:149, 1999:110, 2005:144). 
 
Missing inclusions (voids) were seen as the primary inclusion in 24% of vessels 
from Area D. It is possible that some of the voids were created by leached shell; however, 
it is also likely that some shell would remain in the paste. Voids are often created by 
organic material that burns out during the firing process. Thicker walled fiber tempered 
pots are not good for heat transfer as they tend to have large pores but by adding sand, 
heat transfer improves. Fiber temper improves the portability of pots allowing for 
construction of ‘wet’ pots that dry faster and have more wet strength. In addition, fiber 
tempered pots may also be good at cooling water as surface evaporation would cool 
contents (Schiffer and Skibo 1987:603). 
 
Primary Inclusion Size 
At Area D, the maximum primary inclusion size ranged from very fine (up to 0.1 
mm) to granular (2-4 mm). At Pine Hill, the primary inclusion size ranged from very 
coarse (1-2 mm) to pebble size (>4 mm). At Area D, the median primary inclusion size 
was very coarse (1-2 mm) represented in 45% of vessel lots at Area D (Figure 4). In 
contrast, the median primary inclusion size at Pine Hill was granular, which was seen in 
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34% of vessel lots. Thus, at Area D, the primary inclusion size was generally smaller than 
at Pine Hill. As mentioned in Chapter 3, inclusion size has an impact on the technical 
properties of vessels and may have an impact on appearance. Smaller inclusions allow for 
different surface treatments. A decrease in the primary inclusion size may indicate that 
more time was spent preparing the clay for vessel production. The preparation process 
includes the removal of undesired naturally occurring non-plastic inclusions that may be 
too large or of an undesirable material. Added inclusions can be prepared for the clay 
paste by burning, crushing, sorting or sieving. Changes seen in primary inclusion size 
across a very short time period may reflect social or environmental changes. 
 
Figure 4: Pine Hill vs. Area D Primary Inclusion Size 
 
Primary Inclusion Density 
Inclusion densities are qualitative assessments providing estimates rather than 
exact counts (Chilton 1996:92). Consistency in approach is key to making the density 
estimates useful. In the Area D minimal vessel lot analysis, density was recorded in 5% 
increments based on visual comparison to a standardized inclusion density measurement 
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chart (Orton et al. 1993:238). The Pine Hill vessel lot primary inclusion densities were 
recorded at 5% increments for densities over 10% and at smaller increments for densities 
below 10%. Despite the slightly different approach to measurement, ranges were used to 
compare the data sets. The primary inclusion density range at Area D is narrower than at 
Pine Hill. At Area D, the range is 5-20%. The median primary inclusion density range at 
Area D is 5%, which was seen in 71% of Area D vessel lots (Figure 5). At Pine Hill the 
primary inclusion density range is 2%-32% and the median primary inclusion density is 
15% (Chilton 1996:92). While there is still considerable variation in primary inclusion 
density at both sites, the trend is towards the manufacture of vessels at Area D with a 
decreased density of primary inclusion material.   
Figure 5: Pine Hill vs. Area D Primary Inclusion Density 
 
 
Vessel Wall Thickness 
Analysis of the modal vessel wall thickness (Figure 6) shows that the Area D 
vessels tend to have slightly thinner walls than the Pine Hill vessels. Seventy-one percent 
(71%) of Area D vessels had a modal wall thickness in the 4-6mm range (71%) while 
most (69%) of the Pine Hill vessels fell into a slightly wider range of 4-7mm. The most 
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common modal vessel wall thickness for Area D vessels was 4mm, while the Pine Hill 
vessel wall thickness showed bi-modal peaks at 5mm and 7mm. The modal vessel wall 
thickness range of Pine Hill vessels was considerably wider (3mm-13mm) than the range 
for Area D vessels (3mm – 8mm). These findings are consistent with the decrease in 
primary inclusion size and inclusion density seen in Area D vessels. Additionally, 
Boulanger analyzed the coefficient of variation (CV) and the corrected coefficient of 
variation (CV*) of sherd thickness from four Late Woodland and Contact Period sites in 
the upper-middle Connecticut River Valley including Pine Hill, Area D and Fort Hill. He 
found that the CV* decreased over time from Pine Hill (1.18) to Area D (1.07) to Fort 
Hill (1.01) (Boulanger 2009:43).  
 
 
Figure 6: Pine Hill vs. Area D Vessel Wall Thickness 
 
 
Surface Treatment 
The ceramics at Area D exhibited a wide range of surface treatments. Vessels 
were incised, notched and impressed. In addition to these treatments, many vessels were 
either wiped or smoothed on one or both surfaces (Figure 7). At Area D, 49% of the 
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vessels were smoothed and 47% were wiped. The Pine Hill ceramics also exhibited a 
wide range of surface treatments. Vessels were incised, notched, corded, dentate stamped, 
scalloped and fabric impressed with additional treatments including rocker dentate and 
linear punctate. At Pine Hill, 90% of the vessels were smoothed and over 30% were 
wiped (Woods and Chilton 2008). 
 
Overall, continuities can be seen in surface treatments at Pine Hill and Area D, 
where most vessels were smoothed or wiped, while a small number were scraped. 
Smoothing and wiping of leather-hard vessels prior to firing can improve the heat transfer 
of the vessel and make them easier to handle and clean. Fort Hill ceramics also exhibited 
a wide variety of surface treatments but vessels were not wiped, scraped or notched in 
contrast to those from Pine Hill and Area D. 
 
Although Area D vessels exhibited fewer treatment types than those from Pine 
Hill and Fort Hill, the range was still much greater than typical Iroquoian ceramics from 
the same the Late Woodland period (Chilton 1996:108). The trend towards decreased 
diversity in surface treatments at Area D in comparison to the Pine Hill ceramics could 
reflect a shift in manufacturing practices in response to social changes. Greater 
homogeneity in pottery style could indicate a desire to show social affiliation in the face 
of outside pressures from colonization (Wobst 1977). Greater homogeneity does not 
necessarily mean a low level of surface treatments. In Southeastern New England, 
seventeenth century vessels produced by Narragansett and Wampanoag potters had 
uniform yet complex surface treatments including incised and lobate collars and effigies 
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on castellations (Goodby 1998:174). The level of diversity in surface treatments at Area 
D, though lower than seen in the Pine Hill ceramics, still indicates considerable 
heterogeneity. The sherds from Fort Hill exhibit no scraping or wiping showing less 
diversity in this aspect of surface treatment than those from Area D. The lack of cord 
marking or fabric impressing on the Area D ceramics may indicate that thermal shock 
resistance and heat absorption were achieved in other ways. As noted earlier, the trend 
towards thinner walls and smaller inclusions in the Area D vessels should have improved 
heat transfer which could have reduced the technical need surface treatments such as cord 
marking and fabric impressing that are used to roughen surfaces (Chilton 1996 110-111; 
1999:154; Schiffer et al. 1994). 
 
 
 
 
 
 
 
 
 
 
Figure 7: Surface treatments observed on ceramic vessels from Pine Hill, Area D 
and Fort Hill from the Late Woodland period to the middle seventeenth century. 
 
Surface Treatment Pine Hill Area D Fort Hill
Cord Marked ! " "
Dentate Stamped ! " !
Fabric Impressed ! " !
Incised ! ! !
Linear Punctate ! " !
Notched ! ! "
Oval Punctate " " !
Punctate ! " !
Rocker Dentate ! " "
Scraped ! ! "
Smooth ! ! !
Smoothed-over Fabric Paddled " " !
Wiped ! ! "
Legend " not present
! present
  87 
Rim Form & Lip Form 
Seven (n=7) sherds qualified for the Area D rim and lip form analysis, thus not all 
vessel lots had rims or lips for examination. A presence/absence comparison between 
Area D, Pine Hill and Fort Hill rim and lip sherds was conducted. Although this type of 
analysis does not rely on minimal vessel lot analysis, it may expose the level of 
variability among the ceramic assemblages included in the study, which may be helpful 
in guiding future research. Area D ceramic rim form types included: everted, inverted, 
straight and straight collar. Pine Hill and Fort Hill sherds shared these rim form types 
while also including complex collars (Figure 8). Lip forms at Area D included: everted, 
rounded, flattened and thickened (Figure 8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Rim Forms and Lip Forms observed in ceramic vessels from Pine Hill, 
Area D and Fort Hill.  
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The Pine Hill and Fort Hill ceramics also included rounded and flattened lip 
forms but the similarities end at this point with a variety of different lip forms appearing 
in other sherds. Despite the small sample of sherds from Area D included in the rim and 
lip form analysis, the use of a presence/absence comparison highlighted a significant 
level of diversity in rim and lip forms at Area D, Pine Hill and Fort Hill (Woods et al. 
2010). Considerable continuity exists among rim forms from Area D, Pine Hill and Fort 
Hill while there is less similarity among lip forms from these sites. 
 
Additional Area D Attribute Data 
As noted in Chapter 3, several qualitative technical attributes that were required 
as input to the automatic cluster analysis program were analyzed for each Area D sherd 
included in this study. These additional attributes include: Inclusion Sorting, Inclusion 
Sphericity/Roundess, Exterior and Core Color, and Surface Feel. In addition, the Greatest 
Linear Measurement of each sherd was recorded to compare sherds from different areas 
of Area D.  
Inclusion Sorting 
The sorting of inclusions in the Area D sherds was assessed by comparing each 
sherd to a standardized inclusion sorting chart with the aid of 10x magnification (Orton et 
al. 1993:239). Values were assigned to each sherd ranging from 1 to 5 with the lower 
number representing very poorly sorted inclusions. The sherds from Area D fell across 
the range. More than half of the Area D sherds (n=47) had very poor sorting of inclusions 
indicating a lack of homogeneity in inclusion size (Orton et al. 1993:239-240). Thirty-
four (n=34) sherds had fair inclusion sorting, while just ten (n=10) sherds had very good 
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sorting. Most of the poorly sorted sherds also had low sphericity, which is addressed in 
the next section. 
 
Inclusion Sphericity/Roundness 
The sphericity/roundness of inclusions in the Area D sherds was assessed by 
comparing each sherd to a standardized inclusion sphericity/roundness estimation chart 
(Orton et al. 1993:239). Sphericity of inclusions was determined to be either high or low 
depending on whether inclusions were more circular or oval in shape. Roundness was 
determined based on the angularity of inclusions from very angular to well rounded. 
Roundness values ranged from 1 to 6 with the lower number representing very angular 
inclusions. The sherds from Area D fell across the range of sphericity and roundness 
values. The majority of inclusions (n=87) were angular indicating that they were crushed. 
Fifty-eight (n=58) sherds had very angular inclusions while twenty-nine (n=29) sherds 
had sub-angular inclusions. Just five (n=5) sherds had rounded inclusions. The roundness 
of sherds was more balanced with fifty-five (n=55) sherds containing inclusions with low 
roundness, while thirty-seven (n=37) sherds had inclusions with high roundness. 
 
Exterior and Core Color 
Each Area D sherd in the study was analyzed to determine the core color and exterior 
redness of the sherd. The hue of the exterior surface was assigned a Munsell value that 
expressed a percentage of redness (Anonymous 1975). Once this data was added to the 
CAA database, ordinal numbers were automatically generated by the cluster analysis 
program based on the Munsell values. The exterior surface color for Area D vessel lots 
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ranged from 5YR to 10YR, exhibiting moderate redness to a yellowish appearance. Most 
vessels trended towards 10YR. The exterior color value range for the Pine Hill vessel lots 
is 5YR 4/3 to 10YR 3/1. There exterior color value similarities in the Area D and Pine 
Hill sherds may represent similar firing conditions. The Pine Hill sherds had considerable 
variation within vessel lots which could indicate uneven firing which may suggest less 
formal firing conditions (Chilton 1996:104). The core color of Area D sherds ranged 
from 5YR 3/1 to 10 YR 6/4 with bimodal peaks at 10YR 4/2 and 10 YR 5/3. Pine Hill 
has peaks around 7.5 YR 5/3, 10YR 2/2 and 10YR 5/2 (Chilton 1996:105).  
 
Surface Feel 
The surfaces of each sherd were analyzed manually to determine the level of smoothness 
present on the exterior surface. The surface feel codes included: harsh (very abrasive), 
rough (sandy) or smooth. The codes were translated into ordinal values in the CAA 
database, ranging from 1 to 3 with 1 representing a smooth surface. The modal value of 
all sherds was 1 – smooth.  No Area D sherds were considered harsh in feel. The high 
level of smoothing and wiping observed in the Area D sherds likely contributed to the 
generally smooth surface feel. 
 
Greatest Linear Measurement (GLM) 
The modal GLM for the sherds from the disturbed unit at Area D (18 vessel lots) is 
19mm. The modal GLM for the cross-site sherds from Area D (31 vessel lots) is 18mm. 
The modal variance is not significant but when the sherds were compared by GLM 
  91 
groups, more interesting trends emerged. The sherds were organized into four GLM 
groups for comparison: 11-20mm, 21-30mm, 31-40mm and 41-50mm (Figure 9).  
 
 
 
 
 
 
 
Figure 9: Area D sherds grouped by Greatest Linear Measurement range. 
 
 
96% of the cross-site sherds were less than 31mm in GLM while only 69% of the sherds 
from the disturbed unit had a GLM of less than 31mm. This data confirms our initial 
visual assessment in the field that the sherds in the disturbed unit were generally larger 
than those from across the site. 
 
Compositional Analysis 
Compositional analysis of Area D, Pine Hill and Fort Hill ceramics included both 
petrographic analysis and neutron activation analysis. Results from these analyses and 
insights on significant findings follows. 
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Petrographic Analysis 
The results of the petrographic analysis of Area D, Pine Hill and Fort Hill sherds 
complemented and supported the attribute analyses conducted on the ceramic 
assemblages from these sites. First, the petrographic analysis of the Area D sherds 
confirmed the presence of all primary inclusion types noted in the attribute analysis. 
Additional secondary inclusion types were identified that had not been recognized during 
the initial microscopic analysis. This information may prove useful for sourcing studies. 
Second, the petrographic analysis confirmed that alkali and plagioclase feldspar 
inclusions existed in some Area D sherds that contained the NA primary inclusion type 
(Hill 2010:4-6). This information could be used in the future to reassess all sherds with 
the primary inclusion of NA to determine if the code should be changed to FE for 
feldspar. The third finding from the petrographic analysis relative to Area D involved the 
significant amount of variation in paste recipes, consistent with Pine Hill and Fort Hill. 
Overall, forty (n=40) sherds were examined from the three Connecticut River Valley 
locations resulting in nine distinct paste groups (Table 3) (Chilton et al. 2010; Woods et 
al. 2010).  
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Table 3: Paste Groups 
 
 
 
The six sherds analyzed from Area D fell into four paste groups. Hill reports that 
the paste groups are “compositionally distinct enough from each other to represent 
different areas of ceramic production” (Hill 2010:6). Two sherds contained twenty-five 
percent crushed shell fragments from a common source. The other sherds contained no 
shell; however, they contained monzonite, granite, crushed granite and amphibolite 
granite.  
Five unique paste groups were identified for the Pine Hill ceramics. Based on the 
petrographic analysis, it appears that granite was a common tempering ingredient used at 
both Area D and Pine Hill, though crushed granite was the predominate temper used in 
the Pine Hill pastes. Some clays contain naturally occurring minerals while others may 
contain added inclusions of varying size including crushed granite (Chilton 1996:83). 
This analysis indicates that raw material sources may have varied as well as paste recipes 
(Chilton et al. 2010; Hill 2010:6). The amount of granite temper present in the Pine Hill 
ceramics varies considerably from five percent to twenty-five percent (Hill 2010:7), 
while the lone Area D sherd tempered primarily with granite, contained ten percent of 
that inclusion. Although the sample size is very small, differences in granite fragment 
Nine distinct paste groups were identified in the sample from Area D, Pine Hill and Fort Hill
Group 1 15-20% silt to very-fine sands; Traces of med.-coarse plutonic and metamorphic rock fragments
Group 2 25-30% med.-coarse plutonic/meamorphic rock fragments; Traces of silt and very-fine sands
Group 3 5% silt to very coarse sands and metamorphic rock fragments; Trace amounts of soil pizolites
Group 4 Distinct light-brownish-gray paste
Group 5 15-40% shell tempering
Group 6 Biotite hornblende schist and amphibolite present
Group 7 Quartzite is predominant aplastic
Group 8 Fragments of (crushed?) granite predominate
Group 9 Tempered with fragments of muscovite
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percentage may suggest that different materials were used in ceramic production (Hill 
2010:7).  
 
Inclusions identified in the Area D sherds include: quartz, granite, brown biotite, 
quartzite, muscovite schist, monzonite, shell, alkali feldspar and plagioclase. As 
mentioned in Chapter 3, several sherds that were suspected of containing feldspar had 
been coded as NA (unknown mineral) or MS (missing). Through the petrographic 
analysis, it was learned that several sherds with the unknown primary inclusion types 
(MS and NA) actually contained feldspar. This important finding likely means that 
feldspar inclusions were more common at Area D than had been reported in the initial 
primary inclusion analysis. 
 
The presence of granite in the paste groups from Area D and Pine Hill may 
explain the identification of quartz and feldspar in so many sherds. Both minerals are 
commonly found in granite, which is present throughout the Connecticut River Valley. 
Hill’s analysis supported this idea, stating that the mineral inclusions in many Area D and 
Pine Hill sherds were derived from granite (Hill 2010:6-7). The oldest geologic layer of 
the Pocumtuck Range is comprised of Sugarloaf arkose, a reddish sedimentary sandstone 
that is most visible on Mt. Sugarloaf. The Sugarloaf arkose layer is topped first by trap 
rock, a type of basalt, then by Mt. Toby conglomerate, which is visible just across the 
Connecticut River on Mt. Toby. Outcrops of conglomerates, some containing granite, are 
common on Mt. Toby (Caputo and D’Amato 2006:8). Additionally, granite is found in 
Connecticut River Valley sands and cobble clasts known to exist around Mt. Sugarloaf 
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(Olsen et al. 1992:32; Walsh 2008:iv). Granite was also seen in the Fort Hill ceramics but 
it appears to have been a minor inclusion type (Boulanger 2009:31). 
 
Granite has been associated with ceramic production sites throughout the 
Connecticut River Valley. In his optical mineralogy study of northeastern ceramics, 
Pretola (Pretola 2002:199) observed that “most Connecticut River valley samples show a 
combination of granitic igneous sources combined with greenschist facies metamorphic 
amphibolites, and suggest use of upland metamorphic rocks”. It appears that the use of 
rotten or partially decomposed granite cobbles for temper was a well-known ceramic 
production method, although the level of variation in the use of granitic clays and 
tempers was unique to each region and perhaps each potter. 
 
As noted above, the use of granitic inclusions appears to be part of a shared 
tradition between Pine Hill and Area D, however, the amphibolite granite used to temper 
one of the Area D sherds is compositionally unique from the granite found in the Pine 
Hill sherds (Hill 2010:7). With a clear understanding of the effect different minerals 
would have on the visual and performance characteristics of pots, potters at both sites 
were clearly choosing clays and inclusions carefully to produce vessels that met their 
individual needs.  
 
Soil pizolites, concretions typically containing calcium carbonite or iron oxide, 
were found in one sherd from Area D and in several sherds from Fort Hill. Future 
analysis of these pizolites may give us an indication of where the pots were made and if 
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there is a relationship between these vessels. Concretions are found throughout the 
Connecticut River Valley typically in areas where water levels fluctuate, such as bogs, 
swamps or oxbows. Concretions are also commonly found by divers in calmer areas of 
the Connecticut River such as Bartons Cove, just north of Deerfield (Ed Klekowski, 
personal communication 2008). 
 
The identification of crushed shell inclusions at Area D marks a significant 
change in ceramic production technique from that observed in the Pine Hill ceramics. In 
most potting communities, changes in technology are introduced gradually over time 
even when potters have the autonomy to make stylistic and functional changes as they 
desire. What is remarkable about comparing Pine Hill and Area D ceramics is that shell 
becomes an important inclusion in such a short period of time. Ceramic recipes are 
typically passed through intra- or intergenerational teaching (Pollack et al. 2008:247; 
Rice 1987:461). When new technologies are introduced, we may see highly diverse 
samples or sherds that exhibit signs of copying errors by individual potters (Eerkins and 
Lipo 2008:67), yet it is unusual to see significant evidence of change in the temper/paste 
of a ceramic assemblage so quickly. In Kentucky, the adoption of shell temper took 
almost 600 years before it was seen in a significant number of ceramics (Pollack et al. 
2008:238). In contrast, crushed shell temper was rapidly introduced in the central 
Midwest at the end of the Woodland Period between 900-950AD (Braun 1983:118). 
Some correlation has been found between the emergence of shell temper and the spread 
of maize agriculture in the Missouri area including at Cahokia (Feathers 2006:101); 
however, no such correlation has been documented in the middle Connecticut River 
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Valley. Maize has been found at many Contact Period sites in the Connecticut River 
Valley but there is no evidence of maize as a primary food during this time (Chilton 
1998; 1999:51).  
 
Shell is also an important, yet minor, inclusion in Fort Hill ceramics possibly 
indicative of a relationship between the Sokoki and the Pocumtuck of Area D as had been 
first hypothesized by Peter Thomas based on ethnohistorical analysis of European 
documents (Thomas 1979:347). Freshwater mussel was seen in 31% of the garbage 
lenses at Fort Hill. Grit temper, dominated by quartz, was seen in 91.2% of the sherds at 
Fort Hill. Shell temper was the second most common temper group, found in 6% of the 
sherds (Boulanger 2009:42). Although shell was found quite often in garbage lenses, grit 
temper was the preferred material at Fort Hill. The significant, yet not dominant presence 
of shell tempered vessels at both Area D and Fort Hill suggests that these vessels may 
have been produced by people that moved into the area briefly from coastal Connecticut 
or other areas in southern New England (Chilton et al. 2010; Boulanger 2009:40; Thomas 
1979:369). 
 
Five compositional groups were identified among the sherds from Fort Hill. Two 
compositional profiles representing the majority of sherds found at the site appear to be 
associated with local production of ceramics in New Hampshire. One compositional 
group made up of shell-tempered sherds exhibits many similarities to Contact Period 
wares from coastal southern New England (Boulanger 2009:38, 93; Lizee et al. 
1995:524-525; Thomas 1979:369). If the shell-tempered vessels were constructed near 
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Area D or Fort Hill, it is likely that shell inclusions are derived from freshwater mussels. 
It is not clear, however, if the potter was opportunistic in the use of shell collected for 
sustenance or if the shell was primarily collected for use as temper and tools. Thomas 
believes the shells may have been used for spoons rather than as a primary food source 
(Thomas 1979:348).  
 
Of note is that the FE inclusion (blackish-gray feldspar) and NA (the unknown 
inclusion, possibly feldspar) were rarely seen in association with shell inclusions in Area 
D sherds. This could indicate a different use of these pots or perhaps different 
manufacturing practices employed by potters from different cultural communities.  
 
Instrumental Neutron Activation Analysis 
Elemental analysis was conducted on sherds from from Fort Hill (n=203), Pine 
Hill (n=14) and Area D (n=14) by Matthew Boulanger of the MURR Research 
Laboratory using Instrumental Neutron Activation Analysis (INAA). Through the 
application of multivariate statistical analyses on the INAA data, eight compositionally 
distinct paste groups were identified (Table 4) (Boulanger 2009:85-90; Chilton et al. 
2010; Woods et al. 2010). The data suggest that raw materials were acquired from many 
different sources for ceramic manufacturing processes that varied considerably (Chilton 
et al. 2010; Woods et al. 2009). 
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Table 4: Compositional Groups 
 
 
 
The results of the INAA and petrographic analyses fit our expectation of technical 
manufacturing variation among the ceramic assemblages of these regionally associated 
Connecticut River Valley sites. Continuity can be seen in the production of a diverse 
range of vessels using a wide array of raw materials and manufacturing recipes. 
 
Comparison of Subsistence Remains 
Analysis of subsistence remains from Pine Hill and Area D revealed both 
continuities and changes. Both sites shared a varied seasonal diet consisting of nuts, 
domesticated and wild plants, small animals and a bit of maize (Chilton and Woods 2009; 
Hart and Chilton 2008:55-58;Woods and Chilton 2008). The amount and type of nuts, 
plants and fauna that make up each subsistence assemblage varies. In addition, each site 
contains the remains of unique food resources, possibly representing a difference in 
seasonal use or the effect of colonization on access to resources during the seventeenth 
century. A comparison of the archaeobotanical remains can provide greater context for 
imagining the environment in which the ceramics were produced and used. Most 
ceramics are intended for functional use such as storing or cooking food (Braun 
1983:107). A change in available food resources could have been a factor in 
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manufacturing decisions made by potters if changes were desired or necessary to 
optimize vessels for cooking or storage of different foodstuffs. Such decisions would 
likely result in changes in multiple technical attributes of ceramic vessels. 
 
Archaeobotanical remains from Pine Hill indicate that it was occupied from early 
summer through fall (Chilton, et al. 2000:40). Subsistence remains recovered from pit 
features included a distal fibula of a gray squirrel, bone fragments from other small 
mammals and one moose tibia. Interestingly, no fish or reptile bones were identified. It is 
likely that the variety of mammals consumed at Pine Hill was much greater than 
indicated by the faunal analysis as many bone fragments were too small to be identified 
(Chilton, et al 2000:40). Plant material recovered from features included a large amount 
of butternut shell, two fragments of hazelnut, and a few charred bush honeysuckle seeds. 
Approximately 200 maize kernels or fragments were also indentified however this 
amount may represent only one whole corn cob (Chilton, et al. 2000:34-40; Chilton 
2006:540).  
 
Charred wood samples represented a variety of tree types as was common in the 
colonial landscape in Western, Massachusetts and along the middle Connecticut River 
(Cronon 2003:27). Tree taxa included: ash, elm, oak, hickory, beech, alder, willow and 
possibly dogwood (Chilton 1996:31). Other plant material recovered including 
huckleberry and raspberry indicate that the area may have been an edge habitat managed 
through selective yet regular burning to attract potential food resources such as turkey 
and deer (Chilton 1996:31; Chilton, et al 2000:33; Cronon 2003:51). 
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The archaeobotanical assemblage at Area D was analyzed by Kimberly Kasper, 
then a graduate student at the University of Massachusetts, Amherst. The botanicals were 
dominated by charred hickory, oak and butternut. A small amount of charred weeds and 
fruits were recovered from feature and non-feature contexts including sunflower/ 
sumpweed, goosefoot, graminae, wild grape and blackberry (Hart and Chilton 2008:47). 
In addition, 107 whole maize kernels were recovered from Area D (Hart and Chilton 
2008:47-48). Maize kernels and fragments recovered from Area D represented 6% 
(n=739) of the botanical assemblage indicating that it was not a primary food resource 
(Hart and Chilton 2008:47). Overall, the comparison of the domesticated and wild plant 
remains from Pine Hill and Area D demonstrates significant continuity in the exploitation 
of plants from the Late Woodland into the seventeenth century (Kasper 2008:29). 
 
Area D faunal remains were similarly diverse as those from Pine Hill. Area D 
faunal remains include bird, small mammals, beaver, deer, freshwater mussel, turtles and 
a large amount of fish. It is not known if the increased use of aquatic resources at Area D 
indicates a different seasonal use than exhibited at Pine Hill or perhaps a shift in 
subsistence strategies due to the impact of colonization on access to traditional food 
resources (Woods and Chilton 2008).  
 
Chapter Summary 
This study presents some interesting insights on technical variation, continuities 
and changes in the ceramics manufactured at Area D and in the region between the 
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fifteenth and seventeenth centuries. Every technical attribute analyzed for the Area D 
ceramics showed some level of variation, consistent with the ceramics manufactured in 
the middle Connecticut River Valley for centuries. 
 
The Area D ceramics (Table 5) showed a slightly greater level of variation among 
primary inclusion types combined with a trend towards decreased primary inclusion size, 
vessel wall thickness and surface treatments. The compositional analysis study indicated 
that pastes from all three sites had considerable diversity of inclusion types, densities and 
recipes indicating the continued autonomy of potters to manufacture vessels that suited 
the performance and visual characteristics desired. Continuities can be seen between the 
ceramics and subsistence remains from Area D and Pine Hill. At both sites, potters 
manufactured a variety of vessels suitable for cooking a wide variety of foods. Vessels 
were predominantly made with quartz and granite inclusions exhibiting smoothed or 
wiped surfaces.  
 
Overall, the level of diversity found in the pottery from Area D and Pine Hill is 
consistent with regional pottery manufacturing practices in Western Massachusetts 
through the middle seventeenth century. The emergence of shell temper at Area D and 
Fort Hill may indicate interactions with other native communities or a shift towards an 
increased consumption of maize or other starchy foods. The pottery from Fort Hill has 
less variation in surface treatment than Area D and Pine Hill pottery, but other technical 
attributes are quite comparable to the Area D and Pine Hill assemblages. Shell tempered 
vessels at Area D could have been acquired through trade or produced locally by potters 
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from Fort Hill visiting or taking refuge with the Pocumtuck following the abandonment 
of Fort Hill (Chilton et al. 2010; Woods and Chilton 2008). Compositional analysis of the 
Fort Hill shell-tempered sherds indicates that vessels were made locally, despite having 
some attributes similar to coastal Southern New England wares (Boulanger 2009:109). 
Archaeological evidence indicates that maize horticulture was practiced intensively at 
Fort Hill during the brief occupational period (Chilton et al. 2000:41; Thomas 1979). 
Thus, the technical knowledge required to manufacture shell-tempered pottery, suitable 
for cooking maize, could have travelled to the Pocumtuck site at Area D with the Fort 
Hill refugees. 
 
In Chapter 5, I provide my interpretations based on this study and revisit the 
hypothesis that both continuity and change in ceramic manufacturing practices occurred 
at Area D in response or resistance to colonialism. I then conclude this study by 
suggesting areas for future research.  
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CHAPTER 5 
CONCLUSION 
Interpretation 
This study explored the impact of seventeenth century colonialism on one 
Indigenous community of the middle Connecticut River Valley through the lens of 
ceramic analysis. The goal of the study was to shed light on the balance of continuities 
and changes in traditional ceramic manufacturing practices of Pocumtuck potters from 
the fifteenth through seventeenth centuries in order to expose manufacturing choices that 
may reflect response and/or resistance to colonialism. Although I expected to see 
continuities in many aspects of the pottery from Area D and Pine Hill, I also expected to 
see some significant transformations in manufacturing practices by the seventeenth 
century as a direct or indirect result of colonialism.  
 
Any one of the numerous social, economic, environmental, and political factors 
discussed in Chapter 2 could have impacted the Pocumtuck people, and thus, the 
ceramics they manufactured at Area D in Deerfield, Massachusetts. The devastating 
effects of epidemics during the early seventeenth century in the Connecticut River Valley 
could have resulted in a considerable loss of life and traditional knowledge including 
paste recipes. Limitations on access to traditional territories and trade routes following 
the collapse of the fur trade in the mid-seventeenth century and the increase in tensions in 
the valley could have impacted access to clays and minerals traditionally used by 
Pocumtuck potters. Restrictions on hunting, gathering and planting areas could also have 
led to dietary changes, which in turn could have driven the need to manufacture vessels 
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optimized to cook different foods. Finally, the increasing availability of European kettles 
through trade could have resulted in decreased production of traditional ceramic vessels 
as seen in southern New England.  
 
Despite these potential hardships, there are many factors that would have 
contributed to continuities in ceramic manufacturing practices. As the ethnohistorical 
sources mentioned earlier indicated, the Pocumtuck people maintained a strong presence 
in Deerfield and the greater middle Connecticut River Valley well into the seventeenth 
century. The Pocumtuck people held onto their lands in the Deerfield area through the 
1660’s and maintained strong social and political relations with many Algonquian-
speaking allies to the north, south, east and west of Deerfield. It is reasonable to expect 
that Pocumtuck potters had continued access to the raw materials they had used for 
generations to manufacture pots. These raw materials would not have been of any 
particular interest to the settlers and there is no reason that the source locations would 
have been shared with the settlers. In addition, there is no known record that the 
epidemics that plagued many Native communities south of Springfield also struck the 
Pocumtuck people with the same intensity driving the loss of traditional knowledge and 
practitioners.  
 
A review of the broader archaeological record from Area D allows us to observe 
changes and continuities in other forms of material culture that may inform our 
understanding of transformation in pottery. The subsistence remains from Area D 
indicate that the Pocumtuck people maintained a diverse diet in the seventeenth century, 
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yet the presence of fish, freshwater mussel and turtle shell in trash pits may indicate a 
shift to more locally available food resources in comparison to Pine Hill. The Pocumtuck 
people may have increased consumption of these protein sources in order to stay closer to 
Area D during the seventeenth century. The Fort Hill inhabitants also maintained a 
diverse diet, yet the significant amount of fish consumed coupled with the consumption 
of dog as a supplemental protein indicates that people were experiencing considerable 
food stress (Thomas 1979:354).  In addition, the extra time required to collect and 
prepare these food resources may indicate an intensification of labor at both Area D and 
Fort Hill during the mid-seventeenth century in comparison to Pine Hill. 
 
An assessment of non-Indigenous manufactured items recovered from Area D 
provides an alternative line of evidence regarding strategies for adoption and adaptation 
of material culture during the early stages of colonization (Nassaney and Johnson 
2000:2). At Area D, a variety of European trade goods were identified including glass 
trade beads, and brass and copper sheets (Hart and Chilton 2008:45). The lack of brass 
kettles at Area D may indicate that the Pocumtuck resisted the adoption of European 
containers for cooking in favor of the continued manufacture of traditional ceramic 
vessels. The presence of a single brass kettle lug and several dozen pieces or cut brass 
and copper  at Area D suggests that the Pocumtuck people had direct or indirect access to 
European material culture, but chose to use it in different ways than the colonists. 
 
Against this backdrop of upheaval and persistence in the social and political 
environment of the seventeenth century middle Connecticut River Valley, I expected this 
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study to reveal both transformations and continuities in Pocumtuck ceramics. The 
technical attribute analysis method was selected as the best approach for providing the 
core data necessary for revealing the agency of the potter in an effort to understand 
continuity and change at Area D. Through the application of this method, many of the 
important manufacturing choices made by Area D potters could be seen and compared to 
other culturally related ceramic assemblages from the middle Connecticut River Valley. 
By comparing ceramic attribute data from multiple related sites in this study, the balance 
of continuity and change at play at Area D became more clear. The supplemental 
compositional analysis data confirmed the identity of primary inclusion types, 
particularly the unknown minerals; and provided information on ceramic paste recipes. 
Each aspect of this study added an important layer of information to be used for the 
interpretation of Pocumtuck response and/or resistance to seventeenth century 
colonization. 
 
The results of this study confirm that the Native potters at Area D continued their 
tradition of manufacturing highly diverse, multi-functional vessels from the fifteenth to 
seventeenth centuries. As an assemblage, Area D vessels exhibited a gradual trend 
towards thinner walled vessels with smaller inclusion sizes. This trend is consistent with 
Indigenous ceramics in New England throughout the Woodland period. Yet, the 
introduction of shell-temper marks a significant change in the visual and performance 
characteristics of some vessels recovered from Area D, which may indicate response or 
resistance to colonialism.  
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Within the domestic space, shell tempered vessels would have been highly 
noticeable, thus materially interfering with the people that viewed them (Wobst 
1999:120). An item that looks, feels or smells different than expected changes the context 
of a place, impacting how people see themselves and each other (Wobst 2000). The 
visual characteristics of these vessels may have been as important as their performance 
characteristics although, as mentioned in Chapter 2, performance characteristics for most 
vessels would have been important considerations for cooking and protection of vessel 
contents from pot failure (Braun 1983:109; Schiffer and Skibo 1997:30). Additionally, 
shell inclusions would have increased the reflectivity of the vessels in low-light 
conditions, which may have been a desired trait in wetu’s (single family dwellings) 
during the 1600’s, according to Wampanoag potter Ramona Peters (Massachusetts 
Cultural Council and Ramona Peters 2008-2010).  
 
Shell inclusions may have been chosen by the potter based on how the pot would 
look to the observer rather than for thermal or mechanical properties. Shell-tempered 
wares could have been used to send social or symbolic signals to insiders and/or outsiders 
during the seventeenth century (Wobst 1977). By example, in southern New England 
during the seventeenth century, a new form of pottery referred to by archaeologists as 
Shantock ware may have emerged to demonstrate social cohesiveness among the 
Mohegans and their allies in the face of European expansion (Johnson 2000:140). 
Alternatively, ceramics with Shantock-like attributes may have emerged widely across 
southern New England in the seventeenth century to demonstrate shared bonds of kinship 
across tribal boundaries (Goodby 2002:151). In a similar vein, shell-tempered wares at 
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Area D could have signaled alliances between the Pocumtuck and allies from southern 
and coastal New England to outsiders such as the Mohawk delegates and European 
observers that visited the Pocumtuck fort in 1664.  
 
Although the use of shell-temper clearly represents a change in primary inclusion 
choice, vessel wall thickness for shell-tempered vessels fell within the range of all vessels 
at Area D. This does not indicate that shell-tempered vessels were designed for optimal 
cooking of maize or starchy seeds. Choice is not always dependent on a particular 
performance characteristic. How well a pot functions may be as important as what a pot 
looks like (Chilton 1998:134). In this case, the shell-tempered wares may have looked 
quite different yet performed in a fairly similar way. As Eric Johnson notes regarding his 
study of seventeenth century Shantock ware in Southern New England: “Women, who 
created the ceramics and gave them their form and decorations, were concerned with 
creating functional cookware and containers that also carried social information” 
(Johnson 2000:139). 
 
This study leaves unanswered the question of why shell-tempered vessels were 
present at Area D during the 17th century, yet, it is unlikely that potters would introduce 
a new tempering material without considering many factors including performance, 
function, and appearance (Feathers 2006:111). Although we don’t know the intended use 
of these vessels, the potters must have considered multiple technical variables that would 
impact the efficacy of the vessel for its intended use.  
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Direct and indirect social, environmental and political changes impacting 
Indigenous communities during the seventeenth century in the middle Connecticut River 
Valley must be considered when attempting to interpret technological practices that 
resulted in material culture change (Chilton 1999:50). Thomas argues that the tumult of 
the seventeenth century coupled with the fragmentation and political autonomy of Native 
communities in the Connecticut River Valley left “no central authority to force 
conformity” (Thomas 2004:16). Although the Pocumtuck people resisted European 
settlement on their lands longer than other tribes in the valley, there is no evidence that 
such resistance was tied to new social and political forces that would have pressured 
potters to create homogeneous vessels.  
 
The presence of shell-tempered wares may reflect both response and resistance to 
colonialism.  It is likely that the Pocumtuck people were exposed to shell-tempered wares 
and alternative pottery manufacturing practices through trade and social relations with 
southern and coastal New England tribes. Increased interactions with Native peoples 
from coastal southern New England during the turbulent seventeenth century could have 
contributed to the experimental use of shell temper at Area D. Yet, experiments of this 
nature are costly and labor intensive. The potential loss of food from pot failures would 
be highly undesirable, particularly if food resources were under pressure as may have 
been the case at Area D. The small amount of maize and other domesticates found at 
Area D does not seem to justify the need for manufacturing specialized shell-tempered 
cooking vessels. If the vessels were not intended for cooking, the vessel wall thickness 
would not necessarily have to be decreased for performance considerations.  
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An alternative idea to consider is that the shell-tempered vessels may have had 
symbolic or ritual meaning to the Pocumtuck people. Shell has had symbolic importance 
to Native American people throughout North America for eons. In the Northeast, shell 
has been used to make symbolically important items since the Archaic period (Bragdon 
1996:112; Claassen 1991). Shell beads were collected, modified and exchanged between 
Native communities (Ceci 1982:98). During the sixteenth and seventeenth centuries in 
the Northeast, wampum shell became highly coveted among Native peoples for its 
economic, social and political value. Wampum was manufactured by coastal Native 
communities for exchange with European traders, who would then trade the wampum to 
Native peoples of the interior in exchange for furs, corn and other land.  
 
Wampum represented more than currency or a commodity to Native people 
(Nassaney  2004:342). It some cases, it reflected the power and prestige of the owner, 
often a Sachem who negotiated with the Europeans (Ceci 1982:97). In other cases, 
wampum belts were an important medium of communication used to record important 
events and treaties particularly among the Iroquois. Wampum shell also played an 
increasingly important role in mortuary practices in southern New England native 
communities through the seventeenth century. Wampum was placed in gravesites 
alongside other Native manufactured goods and European trade goods (Bragdon 
1996:237; Nassaney 2004:343). The white color of the shell may have had many 
powerful symbolic meanings representing: power, authority, peace, health, welfare and 
prosperity (Ceci 1982:99-100). Wampum may have represented the female gender in 
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Iroquoia according to Ceci (Ceci 1982:99) although Nassaney notes that it was placed in 
men’s graves in southern New England (Nassaney 2004:343). It is difficult to interpret 
the meaning that shell may have had to Pocumtuck potters, however the inclusion of shell 
in ceramic vessels during the seventeenth century marks an important visual shift which 
may reflect a response to the difficulties imposed by colonialism on the Pocumtuck 
people.   
 
A final possibility previously mentioned in Chapter 4 is that the shell-tempered 
vessels were produced by potters from southern or coastal New England and transported 
to Area D. A possible connection lies with the pottery from Fort Hill. Like that of Area 
D, the shell-tempered wares from Fort Hill had thicker walls than mineral tempered 
wares with a similar coefficient of variation in vessel wall thickness (Boulanger 
2009:33). As mentioned earlier, several historic documents indicate that the Sokoki 
joined the Pocumtuck at their fort. It is possible that the Sokoki and their allies brought 
ceramic vessels and/or the knowledge to manufacture shell-tempered wares to Area D 
when they joined the Pocumtuck prior to the Mohawk attack. 
 
In summary, continuity in the production of highly varied ceramics coupled with 
the utilization of raw materials from multiple sources indicates that the Pocumtuck 
potters maintained their traditional ceramic manufacturing practices during the mid-
seventeenth century. A significant finding of this study is that the Pocumtuck potters 
began to incorporate shell temper into their array of ceramic recipes by the early to mid-
seventeenth century. Based on the archaeological materials from Area D, there is no 
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evidence that the Pocumtuck people had begun to adopt European cooking technology in 
place of their traditional ceramics during the mid-seventeenth century, unlike Native 
communities in Southeastern New England (Nassaney 2004:346). Although European 
cooking vessels were used by settlers in the middle Connecticut River Valley in the 
seventeenth century, these items did not appear to be of significant interest to Native 
people according to seventeenth century accounting records from the middle Connecticut 
River Valley. Credit entries in Pynchon’s daybook show an active trade in cloth goods 
and wampum by Native people from the middle Connecticut River Valley in the 1650’s 
and 1660’s, however metal goods were of low priority (Thomas 1979:187-191).  
 
Although the Pocumtuck potters continued to manufacture traditional ceramics, 
there is some evidence that they began to shift away from other traditional technologies. 
At Area D, very few flaked and groundstone tools were found, while cut brass and copper 
arrowheads were identified (Hart and Chilton 2008:58). In contrast, at Pine Hill, quite a 
few stone tools and debitage were identified with no indication that copper or brass was 
used to fashion points or tools. The lithic assemblage from Pine Hill included many chert 
flakes and tools made of Hudson Valley cherts suggesting long-distance trade an/or social 
networks with people from the Hudson River Valley in New York (Keene and Chilton 
1995). It is not known if the shift away from lithic material at Area D indicates the 
adoption of European materials or a constriction on trade and/or social networks due to 
tensions in the Connecticut River Valley. 
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The archaeological record from Fort Hill also points toward a mixed adoptive 
response by the Sokoki to the material culture of the colonizers. Traditional ceramics 
persisted at Fort Hill while other types of European material culture including kaolin 
pipes were widely adopted by the Sokoki (Thomas 1979:364.)  
 
Conclusion 
The goal of this study has been to understand to what extent pottery can 
demonstrate continuities and discontinuities in traditional ceramic manufacturing 
practices in response and/or resistance to colonization. In this study, I had the unique 
opportunity to compare ceramic assemblages from two sites in close spatial and temporal 
proximity in the middle Connecticut River Valley of Western Massachusetts. These sites 
had been occupied by the Pocumtuck people before and during the early colonial period 
of the seventeenth century. Tight chronological understanding of each archaeological site 
coupled with consistent field and laboratory methods resulted in high quality data sets for 
comparison providing an unusual opportunity to assess how traditional ceramic 
manufacturing practices fared during the momentous transformations of the seventeenth 
century.  
 
Through the combined use of qualitative and quantitative ceramic analysis 
methods complemented by ethnohistoric research, the study of Area D ceramics helps us 
to evaluate an important dimension of every day Pocumtuck life to assess continuity 
and/or change in Pocumtuck cultural practices. Documentary and archaeological 
evidence suggests that the Pocumtuck people responded to some forms of European 
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material culture including glass beads, copper and brass, by adopting and adapting these 
materials into Native tools and ornaments. However, by maintaining traditional ceramic 
technologies and manufacturing practices, the Pocumtuck potters actively resisted 
colonialism in other areas of their domestic and perhaps spiritual life. As Robert G. 
Goodby notes: “In the context of the seventeenth century, the very production of pottery 
can be viewed as a political act, used to express and defend traditional native identity and 
culture. Such expressions were themselves forms of resistance to the process of 
acculturation.” (Goodby 1998:177-178). 
 
Further Research 
There are several areas of future research that may increase our knowledge about 
the ceramics, subsistence strategies, and overall use of traditional and European goods at 
Area D. In regard to ceramics, additional technical analyses could be conducted to 
understand both the function of vessels and the residues found on many sherds. Residue 
analysis could reveal more specific information about diet and seasonality at Area D. In 
addition, residue analysis on shell–tempered sherds from Area D and Fort Hill may reveal 
more information about their actual use. Additional faunal and plant analysis would 
contribute to our knowledge of seasonality at Area D and may shed light on whether the 
people at Area D were undergoing food stresses similar to the people at Fort Hill as 
indicated by the significant consumption of dog and fish as a dietary supplement 
(Thomas 1979:356). In particular, chemical analysis of the shell remains recovered from 
Area D and the shell temper found in vessels could indicate if marine or freshwater shell 
was used as a food source and as temper. If freshwater clams were being consumed at 
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Area D, it may indicate that people were staying close to home rather than hunting and 
gathering across a wider land area. Additional information on shell temper would expand 
our understanding of raw material usage among the middle Connecticut River Valley 
potters and would be important for a comparison with shell-tempered wares from coastal 
Southern New England (see Lizee et al 1995). 
 
Finally, expanded spatial analysis of Area D and Pine Hill could provide insights 
on the association of vessel lots to features. Preliminary spatial analysis of Area D vessel 
lots including ceramic density maps produced by the author indicated a close relationship 
between shell-tempered vessels and hearth features (Woods 2009). Further spatial 
analysis may shed more light on the association of vessels to features and other forms of 
material culture to provide a more holistic view of their use. This information in turn, 
would add to our overall knowledge about the activities that took place at Area D, which 
would add to our contextual understanding of this important seventeenth century Native 
American site and will hopefully contribute to its preservation. 
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